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Why your next car 
could well be a 


iese-powered Cadillac. 


Answers to your questions on one of the most 
significant developments in luxury cars. 


A complete selection of Cadillacs is now 
available with diesel power. Fleetwood 
Brougham. . . Coupe deVille...Sedan 
deVille . . . Eldorado. . .and Seville may 
all be ordered with diesel power —the 
most diesel-powered luxury models 
offered by an American car maker. 


Why a diesel for Cadillac? 

The time is right. . . for cars that 
combine the fuel efficiency and mileage 
range of a diesel with Cadillac comfort 
and convenience. 


Impressive mileage estimates. Shown 
below are the EPA estimated mpg (city), 
estimated highway mpg, fuel capacity, 
EPA estimated range (city) and 
estimated highway range for the 5.7 litre 
diesel V8 with Fleetwood Brougham, 
the DeVilles, Eldorado and Seville. 
Remember: Compare the estimated 
mpg to the estimated mpg of other cars. 
You may get different mileage and range 
depending on your speed, trip length 
and weather. Your actual mileage and 
range will be lower in heavy city traffic. 
Your actual highway mileage and range 
will probably be less than the highway 
estimates. 


EPA EPA 

est. Est. Fuel esl. Est. 

mpg hwy. capacity range hwy. 

Model (city) mpg (gals.) (cy) range 
Fleetwood 756 
Brougham 28 2 miles miles 
Coupe (540) 756 
deVille 28 — 2] miles miles 
Sedan | 756 
deVille 28 2I miles miles 
667 

Eldorado (1) 29 23 miles miles 
= | 44D 609 
Seville — (Q) 29 21 miles miles 


Long-distance cruising range. 
These impressive range estimates are 


obtained by multiplying the 
EPA mpg (city) estimate 
by the car's standard fuel tank 


capacity rating. . .also by multiplying 
the estimated highway mpg by the 
car's standard fuel tank capacity rating. 


Briefly, how does a diesel work? 

As you may know, diesel engines have 
been in use since the turn of the century. 
Their inherent advantages derive from 
this simple principle: as air is com- 
pressed, it becomes hotter — hot enough 
to ignite fuel. Thus, the diesel uses hot, 
highly compressed air instead of an 
electric spark to ignite its fuel. Because 
of this, there are some benefits. 


Fuel economy. The diesel derives its 
efficiency from a more complete com- 
bustion of fuel, a higher compression 
ratio and the greater energy content of 
diesel fuel itself, when compared to 
gasoline engines. 

Less costly fuel. Compared to 
unleaded gasoline, diesel fuel is 
traditionally priced lower. How much 
you save depends on fuel prices where 
you drive. 


How does this diesel differ from 
some other diesels? 

First, it's a V8...and with its favorable 
power-to-weight ratio, the diesel- 


powered Cadillac provides impressive 
acceleration for a diesel. The dynamic 
balance of the V8 design also contrib- 
utes to smoothness of operation. 
Cadillacs are equipped with GM-built 
engines produced by various GM 
divisions. See your Cadillac dealer 

for details. 


What’s it like to drive a diesel- 
powered Cadillac? 
It's very much like driving any Cadillac 
—very enjoyable. There is, however, a 
difference in starting procedures. When 
you turn the ignition key to on, the 
amber light on the instrument panel 
may tell you to “WAIT”. . .while the 
high-wattage glow plugs heat the com- 
bustion pre-chambers. This time will 
vary depending on the coolant temper- 
ature — approximately 6 seconds at O9F. 
Sometimes there will be no wait at all. 
When the green light tells you to 
"START, just turn the key to the start 
position, then drive off. Experience the 
diesel-powered Cadillac of your choice 
at your Cadillac dealer soon. 


Please send me the free booklet 
"Diesel Power for Cadillac: 


Cadillac Motor Car Division 
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Interst: 
stiffness? 


Mile after mile and hour after hour, 
the highway stretches out. Mile after EA 
mile an d hour a fter hour, your T rA wt 
arms stretch out. Stiff. Tired. Achy. | 
Tilt- Wheel Steering can help you unbend MR 
and unwind. First of all, Tilt- Wheel | 
moves up out of the way to help make 
getting in and out easier. Then you 
simply select the most comfortable 
position, because it adjusts to drivers 
of various shapes and sizes. 


And you can change the position 
of the wheel while you drive, as often as 
you like, to make long trips more relaxing. 

Some GM cars offer Tilt & Telescope 
Steering. With it, you can move the wheel 
toward you or away from you, as well as 
up and down, for even greater comfort. 

Tilt- Wheel Steering is available on all 
American-built General Motors cars, 
light-duty trucks and vans. Ask your GM 
dealer for a demonstration. 


Saginaw Steering Gear Division - General Motors Corporation 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 1 


0017. Because of the large volume 


of mail, we are unable to acknowledge unpublished letters. 


Biggest windmill 


| have to comment on the fascinating 
article, "World's Biggest Windmill’ 
[Jan.]. It took an independent group 
of amateurs to develop a powerful, 
environmentally clean, alternative en- 
ergy source, 

This is a remarkable example of 
engineering foresight and a monument 
to human achievement, 

Rick Winningham, Maitland, Fla. 


Although the imaginative efforts and 
ingenuity of the students at Tvind 
College are to be applauded, the title 
of the article is somewhat misleading 
or, at best, premature. 

A 2000-kilowatt generator, built un- 
der the auspices of NASA and ERDA 
and to be operated by Blue Ridge Elec- 
tric Membership Corp., awaits only the 
hanging of its two, 100-foot blades to 
become operational. This generator, 
located on Howard's Knob in Boone, 
N.C., is expected to produce 714 
million kilowatt-hours per year, making 
it physically and productively larger 
than the Tvind generator. 

Robert E. McMahon, Lenoir, N.C. 


Science Editor Arthur Fisher replies: 
"How long does any ‘biggest’ reign 
supreme these days? The Tvind windmill 
started generating electricity in early 
summer, 1978, and thus had firm poses- 
sion of the title until whenever the 
Boone windmill begins (began? ) opera- 
tion. Incidentally, ! wrote briefly about 
the Boone installation in a Science News- 
front item just one year ago." 


Pedaling the Channel 


| was surprised, when | read Joseph's 
article  ['"Pedaling for £100,000," 
Dec. '78] on the ambitious plan of Dr. 
MacCready to cross the English Chan- 
nel on a pedal-powered plane, to find 
that no mention was made of taking 
advantage of updrafts. Do stipulations 
governing the prize forbid such an 
intention? 

Were | pursuing this idea | would 
not only borrow the albatross' name, 
but would also study the techniques, 
developed through thousands of years 


| — Me You Moving Soon? 
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“Sure your subscription 
zs moves with you. Please use 
“this form and attach your 
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of evolution, that enable this bird to 
remain aloft without any expenditure 
of energy, a technique also practiced 
by all other soaring birds and by our 
current birdmen with hang gliders. 
Unless there is some provision against 
it, i think | would make my craft a little 
heavier and more maneuverable, and 
take off from the cliffs of Dover. Then 
l'd trust to skill in choosing currents 
rather than to simple leg power. 

J.L. Dixon, Fayetteville, Ark. 


Two provisions of the rules would 
probably preclude making extensive 
use of updrafts: 1) "The starting point 
of the takeoff run shall not exceed 30 
meters above Ordnance Datum” {ap- 
proximately sea level); and 2) "During 
flight, the height of the lowest part of 
the machine shall not substantially 
exceed 50 meters above the sea for 
any period of three minutes.” 


Zooms 

| read with interest Mr. A.J. Hand's 
remarks on that miracle of modern 
photography, the zoom lens ([Dec. 


778]. One point | would like to add, 
however, is the business of using a 
tripod with the larger, heavier zooms. 
Usually, a zoom long enough to be 
useful in nature work is heavy enough 
to cause physical strain to the camera 
mount if used without some sort of 
outward support. One-touch zooms can 
be awkward, if not impossible, in this 
respect. Two-touch zooms are usually 
a little easier to manage with some 
sort of extended panhead support. Mr. 
Hand's remarks concerning the size 
markings on lenses are also appre- 
ciated. All too often the markings are 
more cosmetic than functional, 

Jack J. Foote, Galveston, Tex. 


More thoughts on nuclear waste 


Arthur Fisher's article on nuclear- 
waste disposal [Dec. '78] was an excel- 
lent and unemotional treatment of a very 
complex subject—an all too rare occur- 
rence where nuclear power is concerned. 

Of particular importance is the mes- 
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To be sure, it isn’t fair to compare a 
Mercedes-Benz automobile to one of our 
Kubota tractors. After all, a Mercedes- 
Benz can’t pull up tree stumps or dig 
a trench or mow your lawn. 

On the other hand, we will readily 
admit that when it comes to styling, 
handling, and comfort on a long trip, 
Mercedes-Benz has us beat all hollow. 


DIESEL PIONEERS. 

Nevertheless, Mercedes and Kubota 
share a common bond. We are both pio- 
neers in offering our customers the 
advantages of diesel power. 

Mercedes built their first production 
diesel automobile in 1936. We got going a 
little later. 1949, to be exact. But every 
tractor we make today has a water-cooled 
diesel engine. And we offer 11 mid-size 
models ranging from 12 to 55.5 hp. 


Kubota diesel engines are noto- 
riously rugged and durable. They're 
economical, too. Running a Kubota diesel 
costs a lot less than running a comparable 
gasoline engine. 

And here's another advantage. A 
diesel engine does not have an electric 
ignition system. It never needs a tune-up 
because there's nothing to tune. No 
spark plugs, no distributor. Not even 
a carburetor. 

What's more, Kubota diesel engines 
are mand with more oe than 
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Rear-mount mower irh ado: to Kubota L245% 3-point dr 
Adjustable cutting height. 59" cutting width. PTO drive. 


youll find in many other tractors of 
equivalent horsepower. These additional 
cylinders mean a smoother flow of 
power, less vibration, quieter running, 
and easier starting. 


Now that we've compared our 
tractor to an automobile, we invite you 
to compare Kubota with any other mid- 
size tractor. Considering the advantages 
we have to offer, we think you'll find that 
comparison almost as unfair as the one 
between Kubota and Mercedes-Benz. 


FREE HOT LINE. 

For specific information about 
any Kubota tractor, call 1-800-241-8444. 
(In Georgia 1-800-282-1333.) Ask for 
Operator 63. 


Were looking for work. 
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MORE! 1 need more information before I can 
pick out my favorite diesel-powered Kubota. 
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sage that many countries are actively 
investigating muclear-waste disposal, 
the solution is technically feasible, and 
time is available to choose the best 
alternative. It is unfortunate that some 
politicians advocate a moratorium on 
nuclear power at a time when its 
contribution to our energy needs is so 
heavily relied upon. Mr. Fisher's arti- 
cle should be required reading for all 
politicians. 

Richard A. Edelman, P.E. 


Wyckoff, N.J. 


No discussion of nuclear wastes 
should be complete without mention of 
the Campbell Plan. If you have never 
heard of Stuart Campbell, it is not 
surprising. His ideas are too simple for 
those in government who believe that 
complex problems demand complex 
answers. 

The Campbell Plan is based on two 
elements. The first is precast concrete: 
The ‘technology exists to cast huge 
concrete panels and hoist them into 
place atop tall buildings. Nuclear 
wastes could be compounded into con- 
crete, complete with stainless-steel re- 
bars, and hoisted at a distance by 
cranes onto special railroad cars. 

The second element is plate tecton- 
ics. We know that the ocean floor 
comes up in the middle of the oceans, 
spreads, then slides under the conti- 
nents at the continental deeps. Thus, 
anything that goes into those deeps is 
buried beneath an entire continent. 
That is the logical place to dump 
nuclear wastes. 

If the wastes are part of a concrete 
block, they cannot disperse. Surface 
leaching would be minimal as concrete 
gets harder the longer it is in water. If 
there is surface leaching, the wastes 
would still be diluted by tons of sea 
water. And, as your article points out, 
there is not much life at 15,000 feet. 

Arthur L. Johnson, San Francisco, Calif. 


Arthur Fisher replies: “The idea of 
planting radioactive wastes in deep 
ocean trenches is not new. The IRG 
report on nuclear-waste management 
states: 'Deep ocean trenches . . . have 
been considered and are now widely 
discounted within the technical com- 
munity.” Among the reasons: We sim- 
ply don't know enough about plate 
tectonics and sea-floor spreading to be 
sure that something 'buried beneath an 
entire continent' would not some day 
emerge—perhaps in a volcanic erup- 
tion. A case of what goes down, must 
come up?” | 


Wood waste—another viewpoint 


A & P Coop's "Wood-Waste Convert- 
er" [Nov. '78] is nothing of the sort. 
It's a  wood-waste destroyer. Few 
places outside of the U.S.A. have a 
cellulose glut. The Caribbean, South 
Pacific, Asia, parts of Latin America, 
and even parts of the U.S. are fiber 
deficient. The problem is that wood 


fiber is in a form that is not readily 
usable. For example, forage-eating ani: 
mals (ruminants) could use the carbo- 
hydrates as a source of nutrition. 
What's lacking is a practical and 
economical way of converting the car- 
bohydrates in wood cellulose into a 
digestible form. 
George D. Wesoloski Sr., Ph.D. 
International Poultry Nutritionist 
Central Soya Co., Inc., Decatur, Ind. 


Solar-attic homes 


Your story on the solar attic house 
[Jan.] is excellent and much appre- 
ciated by scientists at the Rural Hous- 
ing Research Unit. However, may | 
suggest the following corrections and 
additions: 

€ The National Homes Corp. built 
the first manufactured solar attic pro- 
totype in Lafayette, Ind., not in Fay- 
etteville, Ind. 

€ Heated air in the heat-storage 
mode peaks at about 110 degrees F, 
not 120. 

€ The normal rule for sizing rock 
storage is one cubic foot of rock per 
square foot of collector. We used more 
than twice that amount, however as 
the storage was sized for cooling. Fifty 
tons of the rock equals about 1064 
cubic feet, or 2.8 cubic feet per square 
foot of collector. 

Builders of both the first and second 
solar attic prototypes provide plans 
and design services. They are: Helio 
Thermics, Inc., 110 Laurens Rd., 
Greenville, S.C. 29607; and Aztec Solar 
Homes, Inc., Box 1922, Athens, Ga. 
30601. 

Harold F. Zornig, AIA 
U.S. Dept. of Agriculture, Clemson, S.C. 


Radiant / convective heater 
—made in U.S.A. 


Your short item in the September '78 
issue called "Radiant/ Convective 
Electric Heater" was a good article, 
but contained some errors. Elektra 
Systems, Inc., is the manufacturer and 
Frico Forsaljnings, Partille, Sweden, is 
the European distributor of our prod- 
uct. Our address was also incorrectly 
listed: We are located at 15 Kean St., 

West Babylon, N.Y. 11704. 
Frank Zuccaro, Elektra Systems, Inc. 
West Babylon, N.Y. 


Not yet moving people 


In the December '78 issue of Popular 
Science on page 64, the article on 
Duke University Medical Center's 
"Air-Cushion People Mover” implies 
that the system is operational. | am a 
medical technologist at DU MC, and 
can tell you that the system is still under 
construction. 

By the way, it is always a toss-up 
between my wife and me as to who 
gets to read your magazine first. 

Vernon R. Reece, Durham, N.C. 


Treasure 
Detector 


A new computerized metal detector 
that actually selects treasure from trash 
may uncover America’s long lost relics ang 


precious metals. 


There's a lot of treasure right under our feet. 
There's also a lot of garbage. 

And the problem with most metal detectors 
is that they're dumb. They can't tell treasure 
from trash. 

The new Techna metal detector is different. 
It has both a sensing system and a brain that 
can tell the difference between a foil gum 
wrapper and a coin — between a bottle cap and 
a diamond ring. 

The new breakthrough was made possible 
by the use of a “discriminator IC"—a com- 
puter-type integrated circuit that can compare 
the ferrous and non-ferrous relationships that 
distinguish treasure from trash. 

There are discriminator-type metal detec- 
tors now on the market, but they cost between 
$170 and $400. And no matter what price you 
pay, the detector is usually difficult to operate. 

The new Techna Discriminator represents 
several breakthroughs. First, it is inexpen- 
sive—only $69.95. Secondly, it uses a new 
(patent pending) phase compensation system 
of metal detection, whereas other discrimina- 
tors use either the off-resonance or inverse 
discrimination principle. 

This system utilizes a microprocessor circuit 
which replaces the conventional electronics, 
mode switch, and multiple tuners that added to 
the cost and weight of a discriminator unit. 

Finally, the Discriminator is very easy to 
operate and understand. You simply set it to 
sense treasure, trash, or both and it automati- 
cally tunes itself and starts operating. When- 
ever you scan treasure, a loud speaker will 
emit a sound and you start digging. 

DETECTORS ARE BIG BUSINESS 

Metal detectors are big business. When we 
investigated the field, we discovered an entire 
new sport- treasure hunting. Treasure clubs 
exist and conduct contests. There's a national 
magazine and an association, and hundreds 
of thousands of units are in use every day. 

Treasure hunting doesn't just mean looking 
for buried pirate chests. There's great interest 
now in discovering articles of historical signifi- 
cance such as old coins, military buttons, and 
old pistols. 

Long ago when people distrusted banks, 
they buried their valuables somewhere on 
their property. If they died suddenly or became 


TECHNOLOGY BREAKTHROUGH 


senile, their treasures were lost forever. Many 
treasure hunters are now visiting ghost towns 
or going through older sections of cities look- 
ing for both historic and valuable articles. 


WORLD WAR II STARTED IT 
Metal detectors first saw extensive use 
during World War ll. Back then, they were 
called mine detectors and were used to un- 
cover enemy land mines. They were heavy, 
often weighing hundreds of pounds, and had 
to be carried on the backs of soldiers along 

with separate and heavy power supplies. 


The Techna Discriminator is light and easy to 
operate with only two controls to adjust. 

The new Techna Discriminator is light. It 
weighs only 21^? pounds and is powered by two 
readily-available 9-volt batteries. As you glide 
the sensing head over the ground, the unit 
remains silent until it uncovers a precious 
metal or whatever type metal you are search- 
ing for. An electronic sound is emitted. Then 
just dig in the area of the sound. 

If you already own an expensive metal 
detector, you know that most of your "dis- 
coveries" turn out to be bottle caps or gum 
wrappers. With the Techna, you discover just 
what's worth digging up. While others are dig- 
ging up bottle caps, you're covering more 
ground faster and are more likely to discover 
something worthwhile. 


BREAKTHROUGH PRICE 
The fully computerized Techna Discrimina- 
tor is available from JS&A for only $69.95 
complete with batteries and all components. 
We suggest you order one just to try it out. Try 
it in your back yard. Take it to a sandy beach 


The new breakthrough in metal detectors 
makes finding treasure much easier. 


where many coins and jewelry are lost. See 
how the system can tell the difference 
between treasure and trash, and then after 
you have discovered the fun of treasure hunt- 
ing and how advanced this new product really 
is, decide whether or not you wish to keep it. 

If you feel the Techna Discriminator does 
not meet all your expectations for any reason, 
we will gladly accept the return of your unit 
within our 30 day trial period and even refund 
your $3.50 postage and handling. If you 
decide to keep your unit, you will own the 
world's most advanced metal detector. No 
competitive model even comes close. 

Techna is America's largest manufacturer 
of metal detectors in the United States, and 
JS&A is America's largest single source of 
space-age products—further assurance that 
your modest investment is well protected. 

Each Techna detector is backed by a solid 
one-year parts and labor limited warranty. We 
doubt if you'll ever have a problem with the unit 
because of its solid-state construction, but if 
service is ever indeed required, Techna's ser- 
vice-by-mail center will fix your unit and have it 
back to you quickly. 

To order your Techna Discriminator detec- 
tor, send your check for $69.95 plus $3.50 for 
postage and handling (Illinois residents please 
add 596 salestax) to the address shown below. 
Credit card buyers may call our toll-free 
number below. We will promptly send you your 
Techna detector with batteries, 90-day limited 
warranty, and instructions. 

Why not join the legion of treasure hunters 
worldwide with the world's most advanced 
space-age metal detector. Order the Techna 
Discriminator metal detector at no obligation, 
today. 


NATIONAL 


Dep t. PS One JS&A Plaza 
T ae Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call ..........(312) 564-7000 
(OJS&A Group, Inc.,1978 
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The strong tasting low tar. 
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SCENCE NEWSFRONT 


By ARTHUR FISHER 


High-energy astronomy 


This image of an X-ray star, Cygnus X- 
1, was flashed to Earth by NASA's 
second High Energy Astronomy Ob- 
servatory (HEAO-2) after it was 
launched last November. The picture is 
the first in a unique series: high-resolu- 
tion images of X-ray sources already 
mapped by the craft's predecessor, 
HEAO-1, and made possible by the 
largest X-ray telescope yet built. The 
HEAO mission is part of our continuing 
effort to understand some of the most 
important and least understood fea- 
tures of the universe, including pul- 
sars, Quasars, exploding galaxies, and 
black holes. 


Pigeoneering 

Two Cornell University researchers 
who have been trying to solve the long- 
standing riddle of how homing pigeons 
navigate have made a discovery that 
shows the birds' prowess to be even 


more uncanny than previously thought. 
Groups of pigeons make daily shifts in 


their initial bearings on home that 
precisely correspond to the varying 
location of the moon throughout the 
lunar cycle—even though the flights 
are made when the moon is invisible. 
Prof. William T. Keeton and Timothy 
Larkin speculate that the “lunar radar" 
is based on an ability to sense minute 
changes in the gravitational field caused 
by the wandering moon. 


Papagos get sunpower 


The hamlet shown below has only 96 
souls, and hardly seems a candidate 
for hoopla. But look again. On the 
outskirts (left in the photo) is an array 
of photovoltaic solar cells, the resi- 
dents' sole source of electricity. And 
that makes this Papago Indian site 
named  Schuchuli (pronounced,  baf- 
flingly, SCHEW-chewlik) the world's 
first solar-electric village. The system 
delivers 3500 watts (peak), enough to 
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power 15 four-cubic-foot refrigerators, 
a washing machine, a sewing machine, 
a two-horsepower water pump for the 
community well, and 40 fluorescent 
lamps for Schuchuli’s 15 houses, 
church, feast house, and new Domestic 
Services Building. The photovoltaic ar- 
ray and its lead-acid-battery storage 
equipment were funded primarily by 
the Department of Energy ['Science 
Newsfront," Aug. '78]. 


Radon and earthquakes 


Earthquake specialists have long been 
aware that the level of radon in well 
water increases at the time of earth- 
quake activity. Now earth scientists at 
General Electric's Research and Devel- 
opment Center have reported on re- 
search that tracks radon in air, and 
gives promise of enhancing our ability 
to predict quakes. From right to left in 
the photo, they are Dr. Antonio Mogro- 
Campero, Dr. Robert L. Fleischer, and 
Richard S. Likes. Using special plastic 
radon detector cups (seen at left) they 
have monitored radon concentrations 
in shallow holes at Thoreau, N.M., and 
at Blue Mountain Lake, N.Y., where 


there are many ''showers" of small 
quakes each year. 
Radon is a radioactive gas, a 


daughter product of the decay of ura- 
nium, which is widely distributed in 
the Earth's crust. It escapes through 
the many fissures in the uppermost 
layers of the crust—fissures that natu- 
rally change during periods of violent 
geological upheaval. The plastic detec- 
tors used in the study were manufac- 
tured for use in uranium exploration; 
where there is radon, there is uranium. 
The plastic cup registers alpha par- 
ticles emitted by the radon. When the 
plastic is etched, tracks left by the 
alpha particles are revealed. The more 
tracks, the higher the concentration. 
The GE scientists found that in two 
55-foot-deep holes at the New Mexico 
site, “puffs” of radon at twice normal 
concentrations appeared, twice in nine 
months. And at Blue Mountain Lake, 
they found upsurges in the radon levels 
just at the time of the largest quakes. 


Geothermal garden 


The fertile soil of California's Imperial 
Valley is a valuable resource. So are 
the Valley's deposits of geothermal 

Continued 
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Hundreds of thousands of smart 
car stereo shoppers know the 
CRUICHHELD * Car Stereo Buy- 
| er's Guide/Catalog is the finest and 
most authoritative publication in 
the industry. It contains an incred- 
ible wealth of in- 
formation on in- 
stallation princi- 
ples and tech- 


niques, stereo ra- 
dios and AM/FM/ 
tape combinations, speakers, an- 
tennas, 


custom installation kits, 
CB's, and acces- 
sories. You'll also 
find photographs, 
complete specifi- 
cations and low 
prices on over 
two hundred products from quality 
manufacturers like Blaupunkt, Cla- 
rion, Concord, Craig, Jensen, KLH, 
| Marantz, Pioneer, and Sanyo. To 
| order your FREE copy, just write 
or call us toll-free at (800) 446- 
1924 (except VA, HI & AK). We'll 
immediately send it by FIRST 
CLASS MAIL. 


| Q SANYO PRODUCTS SHOWN 
: is one of the 
M i tereo/Cassette 

combinations on the marker crepes ah 

incorpora tbe ean and auto-reverse. 

Dolby noise r idee 
coaxlal speaker sy* | 

Ms exibility of "€ Of taraen AC TOt 

| lation. and can e wired eitn 

ELO or bi-amp operation. 


The legendary L-L-& 
most popular 
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* A trademark of Crutchfield Corp., the 
nation's largest car stereo specialist. | 


E 


1 Crutchfield Park 
P.O. Caller 1, Dept. S 
Charlottesville, VA 22906 


[] YES. Please send me your 
value-packed, informative Buy- 
er’s Guide/Catalog by FIRST 
CLASS MAIL. 


Name 
Street 
City 

State Zip 
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Science newsfront 
[Continued] 


brines. But are the two compatible? 
What are the environmental conse- 
quences of developing our geothermal 
resources? That's what biologist Gary 
Tompkins is investigating at Lawrence 
Livermore Laboratory, about 45 miles 
from San Francisco. In the photo, he's 
shown checking the moisture level in 
sugar beets that have been watered 
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with salty brines 
deposits. The research will help tell 
which chemicals in the brine are 
absorbed by a variety of plants, and, 
ultimately, what impact the brines 
have on the growth and quality of the 
plants. 


from geothermal 


Expandajelly 


A chemist at IBM's Thomas J. Watson 
Research Center has synthesized a 
new, experimental material with a 
remarkable property: It expands by 
about 35 percent in each dimension 
when it is exposed to ultraviolet light. 
The jelly-like substance is a derivative 
of glutamic acid, one of the common 
amino acids. It has very long chainlike 
molecules—polymers—which are chemi- 
cally cross-linked to give it a porous, 
spongy structure. When it is immersed in 
an appropriate liquid and bombarded 
with ultraviolet radiation, it swells 
to its maximum size in about four 
minutes. 

The reaction apparently occurs be- 
cause chemical segments of the poly- 
mer become ionized by the radiation, 
allowing it to absorb liquid. The mate- 
rial's creator, Dr. Ari Aviram, notes 
that it might have a practical applica- 
tion some day: ''A substance that 
swells upon irradiation might allow 
production of printing plates via a 
computer-controlled ultraviolet light 
source without the use of solid type.” 


Continents growing 


The world's continents have grown five 
to 40 percent over the last three billion 
years—and they're still growing. 
Thats the conclusion of geologist 
James R. Lawrence of Columbia Uni- 
versity's Lamont-Doherty Geological 


Observatory. It’s based on his analysis 
of  thousand-foot-long cores drilled 
from sediments at the bottom of the 
sea, in which he measured the concen- 
tration of a rare isotope of oxygen, 
oxygen-18, at various levels. Fluctua- 
tions of oxygen-18 can be interpreted 
to chart the history of those reactions 
in the Earth's upper crust that create 
continent-building material. By mea- 
suring the fluctuations, Dr. Lawrence 
was able to calculate the growth rate 
over the past three billion years. His 
work was supported by a grant from 
the National Science Foundation. 


Coal: liquid gold? 

If we could cheaply and efficiently 
liquefy coal—our most abundant fos- 
sil-energy resource—the fuel could re- 
place much of the oil and gas we now 
rely on. It could be blended into pres- 
ent refinery crude stock, used for home 
heating and industrial power, maybe 


even used as a chemical feedstock in 
the manufacture of plastics and drugs. 
But although coal has been liquefied for 
years (Germany did it in World War Il 
and the South Africans do it today), it 
is still an expensive and poorly under- 
The Department of 


stood process. 


Energy therefore has a program to 
build pilot and demonstration plants 
to evaluate different coal-liquefaction 
processes. And research at Sandia Lab- 
oratories in Albuquerque, N.M., is ex- 
ploring problems common to all of them. 
In the photo, Sandia engineers are work- 
ing with a bench-scale reactor, adding a 
coal slurry to the reactor's preheater. To 
liquefy coal, you must first crush it, mix 
it with liquids, preheat the slurry to about 
450 degrees C, and pump it under pres- 
sure into a reactor. Here catalysts help 
convert the coal into a liquid, and non- 
combustible minerals and pollutants 
are removed. 


74 the size and weight of conventional equipment. | E 


The world is shrinking! During the past few 
years we've seen startling advances in 
miniaturization. Products such as calculat- 
ors, watches, cameras, even automobiles 


The Mini-Tron Workshop...Everything you need in a fitted 
carrying case the size of a small attache. 


are getting smaller and better. And now this. 


new technology has finally been applied in 
the design of an entire new family of power 
tools. 

POWER TOOLS FOR THE YEAR 2000 
Developed in West Germany and available in 
the United States from Beacon Scientific 
under the name Mini-Tron, these tools are 
less than % the size and weight of 
comparable units made with conventional 
technology. Mini-Trons have been made 
possible through the development of a new 
power module, which offers startling 
advances in miniaturization. These motors 
apply the latest advances in solid-state 
techniques and are completely encapsulated 
and self-lubricating. Imagine a '4 inch drill 
weighing only 10 oz. and roughly equivalent 
in size to the palm of your hand. And that's 
just for starters...the 8 oz. sabre saw is small 
enough to fit neatly in your shirt pocket. In 
addition, there is a circular saw and vibrating 
sander, all incorporating the same advanced 
miniaturized technology. 

A UNIQUE EXPERIENCE 

For anyone who has worked with 
conventional power tools,  Mini-Tron 
represents a unique experience. Aside from 
their light weight, the first thing one notices is 
the almost complete lack of vibration. 
Women and even children are able to handle 
Mini-Tron tools with ease and in complete 
safety. 

FREEDOM OF OPERATION 
Mini-Trons are the answer to many of those 
impossible jobs, whre big heavy, bulky tools 
are simply too difficult to use. And, since 
they can operate in both AC and DC (battery) 
modes, Mini-Trons are ideal for working on 
your boat, motor-home, out in the field...any 
place where an AC line cord can't reach or 
just plain gets in the way. Because Mini- 
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The amazing Mini-Tron Tool sys tem | 


Trons are substantially smaller in size and 
lighter in weight than conventional tools, they 
are ideal for transporting. Just think, it's 
possible to carry and store an entire set of 
Mini-Trons in the space previously required 
for one or two ordinary size tools! 

THE MINI-TRON DRILL 

WEIGHS ONLY 10 OZ.—ONLY 5?" LONG 
A %" drill designed to accept all standard bits 
from 1/64" to 4". Transistorized, super 
quiet, vibration-free motor runs at 7,000 
r.p.m. This motor has up to 4 times the life 
span of conventional drills. Trigger control 
plus lock position. Shock-proof. AC/DC * 


THE MINI-TRON SABRE/JIGSAW— 

WEIGHS ONLY 8 OZ.—ONLY 4" LONG 
Uses special six-edge safety blade with 
safety points. Includes "C" clamp for bench 
operation. Transistorized, super quiet, 
vibration-free motor operates at 4,500 r.p.m. 
Cuts the most intricate patterns without 
splintering, even in paneling. Use with wood, 
plastic, and soft and medium-soft metals. 
Shock-proof. AC/DC * 


THE MINI-TRON CIRCULAR SAW— 
WEIGHS ONLY 11 OZ.—ONLY 6" LONG 
Powered by a 4,500 r.p.m. transistorized 
motor. Blade retracts inside housing until 
ready for use. Revolutionary patented swing- 
ing pendulum blade motion, not rotating as in 
conventional saws. Motor automatically turns 
off when not held in hand. Shock-proof. 
AC/DC* 


THE MINI-TRON VIBRATING SANDER— 
WEIGHS ONLY 6 OZ.—ONLY 44" LONG 
Rugged transistorized motor operates at 
4,500 r.p.m. Uses self-adhesive paper in all 
grades from very coarse to very fine. 
Sanding surface is 342" x 2*5". Will sand any 
type of wood. Shock-proof. AC/DC * 

THE MINI-TRON AC ADAPTER 

Required for use with all Mini-Tron Tools 
when using 110-120V. Uses standard 3- 
prong plug. 

THE MINI-TRON BATTERY CASE 

Accepts 2 standard 6 volt dry-cell lantern 
batteries (batteries not included.) Set of 
batteries provide approximately 25 hours of 


operational use. Simply plug in and start 
working anywhere! 

BUY IN CONFIDENCE 
Your purchase is only as good as the people 
who stand behind it. We're Beacon 
Scientific, an operating unit of Beacon Photo 
Service, Inc., a public company in business 
for over 20 years. We pride ourselves on the 
quality and integrity of the products we bring 
to market. Our Mini-Tron tools not only 
represent a major advance in technology, but 
also create new standards for durability and 
quality of manufacture. They are designed to 
take years of punishing use under conditions 
that are unthinkable for conventional tools. 
Frankly, it is unlikely that service should be 
required. If anything should go wrong, 
however, a special by-mail service facility 
has been established, designed to have it 
repaired and back to you in a matter of days. 

DON'T TAKE OUR WORD— 

SEE FOR YOURSELF! 
As a measure of our confidence in the Mini- 
Tron Tool System, we invite you to try them 
yourself for 15 days at our risk. Use them at 
home, or travel with them in your boat, truck 
or motor home. If for any reason you are not 
satisfied, return them for a prompt refund of 
purchase price. 

OWN THE ENTIRE MINI-TRON SYSTEM 
Mini-Tron tools may be ordered individually 
or as a complete workshop with the entire set 
shipped in its own fitted carrying case. Each 
set consists of: 14” Drill, Sabre/Jigsaw, Cir- 
cular Saw, Vibrating Sander, AC Adapter, 
carrying case plus battery case. The 
complete Mini-Tron Tool Set is priced at 
$149.95. You save $15.00 over the pur- 
chase price of individual tools. 

Mini-Tron tools represent a major advance 
in technology. See for yourself. Order at no 
obligation today. 


*NOTE: Both the AC Adapter and Battery Case are supplied 
with the purchase of a complete Mini-Tron Work- 
shop. However, they are not included in the cost 
of individual tools and must be purchased as separ- 
ate items. 


CREDIT CARD ORDERS 


24 Hour Toll Free Service 800-621-5809 
In Illinois 800-972-5858 


ak BEACON SCIENTIFIC — | |] 


Dept 060 482 Sunrise Highway * Rockville Centre, N.Y. 11570 


Please send the Mini-Tron Tools listed below: 


[DG cee See Sea $39.99 
C Sabre Jigsaw... sa. illo l3 n6 EYE $39.99 
G Circular Saw . 2c. c oos SE 88 
[5 Vibrating Sander. ocioso rici 044 sh $29.99 
G AG AQAD  ———— $9.99 
[5 Battery C898... ecco ce eem $4.99 


Add $1.00 per unit for postage and handling. 


Mini-Tron Tool Set in its own fitted carrying case plus the 
battery case at $149.95, plus $3.00 postage and hand- 


| L. Better yet, | want to save $15.00. Send me the complete 
| ling. N.Y. Residents, Add Sales Tax 


USE YOUR CREDIT LUN 

LJ American Express Lj Carte Blanche 
L] BankAmericard (Visa) = Master Charge 
Account # Exp. Date___  — 
a a 


PRINT-NAME rtm 
ADDRESS 
CITY 
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Turbo-diesel 


BMW's quiet performer 


By JAN P. NORBYE 


“Are you sure that’s a diesel?” I 
asked the driver who stopped in 
front of me and stepped out of 
what looked and sounded like a 
standard BMW 528. Grinning 
broadly, the BMW engineer opened 
the hood, and there I saw it, idling as 
smoothly and quietly as a Jaguar 
V-12. It really was a diesel—six 
cylinders in line, with indirect fuel 
injection and turbocharger. 

“How much power?” I asked. 
The answer: “115 horses at 5000 
revs.” Not bad for 146.4 c.i.d. And 
just fantastic for a diesel that size. 

Later I drove the turbo-diesel on 
the winding mountain roads near 
Lenggries in Upper Bavaria, where 
BMW has its proving grounds. 
Trickling through the village in 
third gear, the engine was capable 
of a strong pull right down to idle 
speed, with none of the usual diesel 
knock. On the open road, I floored 
the accelerator, and the car took off 
with a smooth hum, quickly gain- 
ing speed without snatch or stum- 
bling. 

This test car had a five-speed 
transmission, and I stayed in third 
until the engine ran out of revs at 
70 mph Fourth was good for 90 
mph, and fifth (18-percent over- 
drive) took me to a top speed of 
105 mph. When I found half a mile 
of straight, wide road, I got out the 
stopwatch and made some timed 
acceleration runs. The four-door 
sedan went from zero to 60 mph in 
11.5 seconds (using only first, sec- 
ond, and third gears). And it 
reached 100 mph from standstill in 
35 seconds. 

The car was a joy to drive. I did 
a little hill-climbing where long, 
sweeping curves alternated with 
short straights and near hairpins. 
The combination of relatively light 
weight, excellent maneuverability, 
and top-flight handling precision 
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Turbo-diesel is shown on stand in two 
views in BMW engineering department 


with this drive train made the car 
surprisingly fast under difficult 


conditions. On the way back I tried . 


to drive it lazily, using fifth gear as 
much as possible and minimizing 
the shifts. It proved how wonder- 
fully flexible the engine really is. It 
wil accelerate in fourth from 15 
mph up, and in fifth from 22 mph. 
How had BMW contrived this 
package? Karlheinz Lange, BMW's 
chief engine man, explained that it 
was really based on the M-60 fami- 
ly of six-cylinder gasoline engines. 
With its cast-iron block and alumi- 
num head, it weighs only 408 
pounds complete. BMW decided to 
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Experimental turbo-diesel (above) is 
installed in BMW 5-series sedan (be- 
low). Six-cylinder in-line diesel is ex- 
ceptionally quiet. Turbocharger, visible 
just beyond shock tower in foreground, 
has bypass valve on exhaust side that 
lets unit coast under light load, 
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in Upper Bavaria. The 146.4-cu.-in. pow- 
er plant churns out 115 hp at 5000 rpm. 


use divided combustion chambers 
(as do all makers of passenger-car 
diesels) but rejected the pre-cham- 
ber that Mercedes-Benz is so proud 
of, in favor of a swirl chamber of 
the type used by Peugeot, Volks- 
wagen, and Oldsmobile. 

Instead of the  narrow-angle 
hemi-head of the BMW gasoline 
engines, the diesel has parallel, 
vertical valves operated by a single 
overhead camshaft driven by a 
cogged belt. The same belt also 
drives the Bosch distributor-type 
injection pump, that little mechan- 
ical marvel that makes it possible to 
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New from NRI! 25” color TV that 
tunes by computer, programs an 
entire evening's entertainment. 


Just part of NRI's 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 


Only NRI home training prepares you 
so thoroughly for the next great leap forward 
in TV and audio... digital systems. Already, 
top-of-the-line TV's feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual “hands-on” training you 
need to handle servicing problems on tomor- 
row’s electronic equipment. Because only NRI 
includes this designed-for-learning, 25” 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's entertainment...even key lock 
it in to control children’s viewing. 


Exclusive 
Designed-for-learning Concept 
The color TV you build as part of NRI's 

Master Course looks, operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique designed-for- 
learning chassis. As you assemble it, you per- 
form meaningful experiments. You even intro- 
duce defects, troubleshoot and correct them as 
you would in actual practice. And you end up 
with a magnificent, big-picture TV with ad- 
vanced features. 


Also Build Stereo, 
Test Instruments 
That's just a start. You demonstrate 

basic principles on the unique NRI Discovery 
Lab® then apply them as you assemble a fine 
AM/FM stereo, complete with speakers. You 
also learn as you build your own test instru- 
ments, including a 5” triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter. Use them for learning, use them for earn- 
ing as a full- or part-time TV, audio, and video 
systems technician. 


Complete, Effective Training 
Includes Video Systems 
You need no previous experience of any 

kind. Starting with the basics, exclusive “bite- 
size” lessons cover subjects thoroughly, clearly, 
and concisely. “Hands-on” experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 
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radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 


Send for Free Detailed Catalog... 
No Salesman Will Call 
Mail the postage-paid card today for our - 

free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans, 
convenient time payment plans, and informa- 
tion on other electronics courses. You'll also 
find out about NRI's new Computer Technol- 
ogy Course that includes your personal mi- 
crocomputer. Or Complete Communications 
with 2-meter transceiver. If card has been 
removed, write to: 


NRI Schools 

McGraw-Hill Continuing 

n : Education Center 

P 3939 Wisconsin Ave. 

3 4 Washington, D.C. 20016 
I 


What aman serves is often areflection of the man. 


Seagram's VO. 
The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 
Canadian whisky. A blend of Canada's finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N.Y.C. 


BOATING BEAT 


By BOB BLACK 


COMBINED CHOKE- 
FUEL TANK SHUT-OFF — sLOW-SPEED CARBURETOR 
n i ADJUSTMENT (LEAN-RICH) 


T {MANUAL Cy 
' START-PULL ROPE 
STOP BUTTON 


CABLE-TWIST 


FULL x20 TTL IP THROTTLE 
GEAR | 4 Ag : GR X ' 
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The outlook from inside 


If you hang around boat shows long 
enough, and know where to look, 
you're bound to find a couple of new 
things and also get an inkling of what 
the trade really thinks is going to 
happen to the boating market in the 
next year or so. What | feel, after talk- 
ing with a couple of hundred people 
(dealers, manufacturers, bankers, en- 
gine makers) is that small boats and 
big expensive luxury yachts will suffer 
no sales setback this year. 

The middle range—say from 28- to 
38-foot powerboats—will not sell as 
well, but people who had money put 
away to buy a boat in this range will 
hold back for a year and in the 
meantime buy electronics and consider 
repowering, because these will add to 
a boat's value when it's traded up. 

The last time the boating market 
found itself in this position—following 
the so-called energy crunch in late 
1973—much the same thing hap- 


pened, except that the money supply 
for buying a new boat dried up, too. 
Now the boat-financing companies— 
First New England Financial, Yegan 
Marine, and Horizon. Credit—all tell 
me that money won't be a problem—ex- 
cept for the higher interest rates. 


BMW takes to the water 


Bavarian Motor Works, a leader in 
automobile and motorcycle engines, 
has come into the marine market, 
introducing 10 engines ranging from a 
one-cylinder, seven-horsepower auxil- 
iary diesel to six-cylinder, 220-hp 
inboard and stern-drive gasoline en- 
gines. Bob Scharnell (who comes to 
BMW by way of Volvo Penta, Chrysler, 
and Mercury) says that the BMW 
engines will be priced 15 percent high- 
er than comparable engines, but that 
at the New York Boat Show he was 
getting "fantastic acceptance.” 


Perkins “Range Four” 


If repowering is in your thinking, 
another line to look at is Perkins 
Diesel. Its new Range Four six-cylinder 
354-c.i.d. marine diesels have im- 
proved fuel consumption by at least 
five percent, according to Bill Wine- 
master, president of Perkins. There are 
three new units, one normally aspi- 
rated and two turbocharged. More will 
follow. Winemaster says these are 
“cleaner-running and quieter than any 
other engines we have ever made, and 
they are virtually smoke-free—all as a 
result of engineering innovations.” 


Testing, one two three... 


Normally you can expect information 
on new outboard engines in the 
autumn, so it comes as a surprise that 
Evinrude and Johnson are bringing out 


new 4.5-hp units (photos above left) at. 


this time. Evinrude calls its model the 
Fisherman’s Dream; Johnson includes 
its version in the Sea Horse line. 

Evinrude says the 4.5 is a ‘sneak 
preview of what can be expected in the 
future." It has a new concept in throt- 
tle arms—a push-pull cable, twist-grip 
speed control with the idle adjustment 
and stop bu.ton right in the handle for 
one-handed operation. 


A head of its time 


In a little alley-type area of the third 
floor of the New York Coliseum during 
the National Boat Show—surrounded 


by electronic gear—l! found what 
seems to be a breakthrough in marine 
sanitation devices. It’s a Type Il, with 
a patented flow-through system that 
results in an overboard discharge so 
pure that it surpasses 1980 water- 
pollution standards. It's the only Type 
Il unit approved and certified by the 
U.S. Coast Guard. The Humphrey Model 
10 (Humphrey Marine Sewage Systems, 
Inc., 709 N. Sierra Bonita, Los Angeles, 
Calif.) will cost about $895. 


Breakwater breakthrough 


Every time | see a playground made of 
old tires or a new fishing ground being 
made of the same material, | feel good. 
Old tires need a useful home. Now 
comes Topper Industries (Box 1611, 
Vancouver, Wash. 18663), which fills 
used tire casings with polystyrene 
and connects them into 20-tire, dia- 


mond-shape modules that can be fas- 
tened to form floating breakwaters. 

The Army Corps of Engineers says 
that three-to-four-foot waves will be 
reduced by 80 percent. by a floating 


reakwater 20 to 26 feet in width, and 

that a structure 105 feet wide would 
reduce six-to-eight-foot waves by the 
same percentage. 

Consider that fixed breakwaters of- 
ten obstruct the flow of tides, stopping 
the natural flushing of harbors. Severe 
silting may occur, and plant and 
marine life are affected. None of this is 
true with a floating breakwater. 
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Compact new models with 
LC displays give you the time 
and date, and play games 


By JOHN FREE 
PHOTOS BY ORLANDO GUERRA 


Big black-and-gold numbers on 
some calculators will display the 
deadline date for taxpayers this 
year—plus the computed good/bad 
figures for those last 1040 lines. 
That's because the newest liquid- 
crystal (LC) pocket calculators 
have special microelectronic clock 
circuits for the date and ultrapre- 

cise time. | 
Some models can monitor the 
time in both New York and Paris, 
time the laps of a race, or count 
down to zero, They'll emit a pierc- 
Continued 


A. 200-year calendar models (Casio's 
MQ-5 and Radio Shack Chronomath) 
handle date calculations (day of week on 
Jan. 1, 2000) and have clock/alarm(s) 
/stopwatch functions. B. 31-day date 
models, reset on short months, include 
clock/alarm/stopwatch features. Canon 
LC-6T (top, in case), Teal Calchron, 
Sanyo CX 8180L, Sharp EL-8143E, 
Sharp EL-8138E (bottom, in case), Texas 
Instruments' DataChron, Qualitron 4040. 
(Sharp's EL 8143E has no stopwatch 
function and Canon LC-6T, no alarm.) 
C. Clock models from Casio: CQ-81, 
with slanted LC display, has alarm. Tiny 
ST-24 has two 24-hour timers and works 
as stopwatch. D. Identical alphanumeric/ 
directory models from Radio Shack (EC- 
4002) and Toshiba's LC-836MN have 30 
memories to recall phone numbers and 
other data. E. Blackjack model (Unison- 
ic 21) plays the game with Las Vegas 
rules. F. Kosmos 1 displays biorhythms 
based on birthdays. 
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shock absorbers on your car, you're robbing 


yourself of the best ride you ever had. Because, 


justsure as shootin', Radial-Matic is the best 
riding shock absorber Monroe ever made. 
In fact, the Radial-Matic shock is the first to 


combine five proven ride improvementfeatures 


in a single shock. 
But just to make sure you know we aim to 
please, we're making a pledge no ordinary 


shock dares to make: “If in sixty days you don't 


and you'll make out like a bandit. 


If you don't have a set of Monroe Radial-Matic* 


agree four Radial-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably i 

priced shocks.” 

So mosey on over to 
your Monroe dealer and 
ask him for a set of 
Radial-Matic shocks. 
They'll make Old Paint 4» 
ride like the great 2m 
horse Silver. —— ea 


Tennece Autormcot we 


á. 


bh Seen Assemble 
SN at your own 
BASS BOAT KIT and 
turn a weekend of 
enjoyment into a life- 
time investment. 


send $1.00 for.brochure and information to 


GLASSLINE PRODUCTS, INC. 
18305 MINNETONKA BLVD., DEEPHAVEN, MN 55381 
PS4 
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STATE 
PHONE 
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ASSEMBLE 
YOUR OWN 
SAILBOAT 


send $1.00 for brochure and information to 
GLASSLINE PRODUCTS, INC. 
18305 MINNETONKA BLVD.. DEEPHAVEN, MN 55391 
P554 
NAME. 
ADDRESS 
CITY — 
STATE 
PHONE 
HOME __! 
BUSINESS ' 


24 | POPULAR SCIENCE 


Pocket calculators 


[Continued] 


Extra-compact Casio ST-24 features 
two 24-hour timers and a stopwatch. 
Display shows the math function in use. 


A 


Automatic calendar in Radio Shack 
Chronomath changes dates throughout 
year. Model has four alarm settings. 


ing beep-beep-beep when alarms— 
up to four settings on some mod- 
els—are triggered. 

But calculators are becoming 
"smarter" in other ways, too. For- 
get birth dates, phone and credit- 
card numbers? Now there are “di- 
rectory" calculators that remember 
for you. Tap a name onto the LC 
alphanumeric display, push a READ 
button, and the number you've 
stored instantly appears. Among 
the other $35 to $70 models I've 
tried, two even play blackjack. 

Such functions are actually lim- 
ited only to the designer's imagina- 
tion. “I’m coming out with a mod- 
el that gives you room temperature 
at the press of a button,” says Jack 
Passero of Teal Industries. 

On the outside, the new clock, 
directory, and game calculators 
have special buttons labeled for 
time, date, alarm, etc. But inside 
they’ve changed very little com- 
pared with conventional calculators. 
New functions—from blackjack to 


Game mode of Unisonic 21 blackjack 
model displays player and dealer 
“cards” at opposite sides of display. 


stopwatch—are produced by repro- 
gramming the memory in a single 
microprocessor chip [PS, Jan. ’78]. 
Clock calculators also have a tiny 
quartz crystal. It's used in an oscil- 
lator circuit to count off precise 
time intervals—just like those in 
electronic wristwatches. 

Low-power LC displays make 
many new models practical. 
"LED's are a thing of the past,” 
says Passero. He estimates that 
light-emitting diodes are now used 
in only three percent of new calcu- 
lator models. 

Since LC's require only minute 
power, batteries can keep clock 
circuits “ticking,” and the date and 
time constantly displayed for one 
year or more. Most ultrathin mod- 
els use two easily obtained silver- 
oxide (hearing-aid-type) cells. 

The attractiveness of calculator 
cases is another reason LC's have 
taken over, Passero explained. 
LED's require relatively thick cal- 
culator cases 12 to 20 mm thick. 
LC's fit lightweight cases from 
about 1.6 to seven mm thick. And, 
of course, LC digits are bigger than 
LED readouts. 

Manufacturers get poor marks 
for failing to clearly distinguish 
between models with a true calen- 
dar function and those that display 
only the date (one to 31), plus day 
of the week. The latter date calcu- 
lators simply count up to 31 on the 
display; you must reset the date on 
the five months with fewer than 31 
days. The true calendar models 
have memory circuits programmed 

Continued 


FROM COAST TO COAST ASTRO-TRIMMER. 
HAS REDUCED THE WAISTLINES OF AMERICA 


a ^ ST. PAUL: * BOSTON: 


^ «Lost 4'^ inches from “Excess inches banned in Boston—4 inches 
waistline the first day!" off waist in one day!" P. Donchue 
A, Swenson 


: * NEW HAVEN: 
ANTA MONICA: | | | 
| "Total of UE i it off * HOUSTON: “Nearly 5 inches 
waist and abdomen “Now I'm astro -trim! off waist in 
-one day-no dieting!” — 4inches off waist, less than — 
M. Meyers 5'2 inches off tummy- one hour: 
day!" J. Turner M. Kahn 


\/LSt5 NOW ASTRO-TRIMMER GUARANTEES YOU 
MUST LOSE 4 TO 8 INCHES FROM YOUR WAIST AND 
ABDOMEN IN JUST ONE DAY-WITHOUT DIETING =à 
* OR YOUR MONEY BACK * iti 


* Glenn Curtis: “Over 3" simply vanished from my waistline in just 25 minutes -the | 
very first time | ever used the Astro-Trimmer. This has got to be the fastest, most uero 
dramatic way of improving the male physique since Superman's phone booth!" | 


* Sandi Taylor: "With Astro-Trimmer it was a case of ‘here today- gone today’! I lost 
3" from my waist and 41/2" from my tummy in just one day with Astro-Trimmer's 
marvelous 10 minute program - the inches came off and stayed off!" — s 


Startling discovery - the Astro-Trimmer has got to be the most sensationally effective and the Sandi 
most fun to use slenderizer of all time. It is a marvel of ease, comfort and efficiency -and a pure Taylor 
joy to use. The Astro -Trimmers totally unique design consists of a double layered belt; a soft 
nonporous inner thermal liner which wraps completely around your mid-section producing a 
marvelous feeling of warmth and support — and a sturdy outer belt that attaches you to the super 
duo-stretch Astro-Bands which you hook to any convenient doorway These duo-stretch bands 
enhance your slightest movements and transmit their effect — greatly magnified — directly to the 
inner thermal liner of the belt to produce an absolutely unequaled inch-reducing effect. In fact, 
for sheer inch loss, the Astro -Trimmer is supreme. Try it for yourself -at our risk- just slip on the 
belt, hook it up, stretch and perform one of the easy-to-do movements in the instruction booklet 
and watch the inches roll off. Men and women from 17 to 70 are achieving sensational results 
from this ultimate inch-reducer. 


How many excess inches can | lose with the Astro-Trimmer? How many excess inches do you 
have? As you can see many users are losing 3, 4 or even more inches from their waistlines and 
from their abdomens the very first day. Not everyone will do this. The degree of inch loss will vary 
with individual body response. However, this matchless body shaper melts excess inches off the 
waist, abdomen, hips and thighs with such amazing speed that if you do not lose 2 to 4 inches 
from your waistline and 2 to 4 inches from your abdomen without dieting in just one day you ma 
y return your Astro-Irimmer and your money will be refunded. 


No risk—no obligation - money back guarantee. So-called "waist trimmers” and reducers have 
been nationally advertised for as much as $19.95 and more. Yet the sensational new Astro-Trimmer 
which trims and slims excess inches far faster, far more effectively than anything we have ever 
seen -is being offered for only $9.95 with a complete money back guarantee. If you are not satis- 
fied that the Astro-Trimmer is the fastest, the most effective waist reducer you have ever used, 
it will not cost you a penny. So if you want a trimmer, more ideally proportioned body right now- 


send for your Astro-Trimmer today. ORDER NOW FOR A 
| SLIMMER, TRIMMER WAISTLINE THIS WEEK! 
HERE IS HOW IT WORKS 


BEFORE 


BEFORE 


po mL 


ASTRO- TRIMMER. P.O. Box 3140, Dept. PS-6 , Monterey, CA 93940 | 


Please send me. . Astro-Trimmers along with complete easy-to-use instruc- 
tions. | understand my results are guaranteed and, if within 2 weeks | am not 
completely satisfied, | can return my Astro-Trimmer and get my purchase price | 
immediately refunded. 

| enclose $9.95 for each Astro-Trimmer plus .90 each for postage and handling. | 
| | Check (| Money Order No COD's accepted. ~ 

PLEASE CHARGE TO MY: (Master Charge |] BankAmericard [C Visa. 


Glenn wraps the Astro-Belt Now Glenn simply relaxes a After his brief period of re- 


completely around his waist- few moments with his Astro-  laxation, Glenn removes his auia: PARU: BCCRUAEAG wu sp Mate 

line, before hooking the Beltin place. His Astro-Inmmer — Astro-Belt. His waistline is Man: Waist Size...  — Woman: Waist Size | 
Astro-Bands to a conven- movements have triggered — already tighter and trimmer. 

ient doorway. He is then the Astro-Belt's incredible Glenn lost over 3 inches on MNang————————————  — ——— et | 
ready to perform one of the inch-reducing effect which his waistline the very first 

pleasant, marvelously effec- goesonworkingevenashe time he ever used the Astro- Address... | 
tive Astro-Trimmer move-  relaxes. Trimmer. 

ments- just about 10 minutes. City State Zip | 


Bis PATENTED. € Copyright Astro-Trimmer 1979 Highway 1 and Callendar Road, Arroyo Grande, CA 93420 j 
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FREE BLUEPRINTS and TRIAL L 
| —for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and triallesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 

e PHONE TOLL FREE (24 HRS.) 

1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


| CHICAGO TECH/SchoolforBullders Veterans | 
j Dept. PS-49 _ 2000 S. Michigan Ave., eal i 
i Chicago, III. 60616 Here y 
- Please mail me a Free Trial Lesson, Blueprints : 
| and Builders Catalog. | understand there is no ! 
: obligation—no salesman will call. - 
| I 
I NAME. | j 
| ADDRES - [| 
4 CiITY____ STATE ZIP. 1| 


LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
| ploma given. Job help. Thousands of suc- 
sae et pater on OUR 58th YEAR! Send 
NOW for a big new ilius FREE catalog. No obligation. GT, 
approved, RATIONAL SCHOOL OF MEAT CUTTING, No. T1-02- 
0197T, Dept. 51-P, 83 N. Superior, Toledo, Ohio 43604. 
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$5 PER LB? 


Yes, you have thrown this little known asset 
away. It is thrown away in every office, 
home, and all other buildings. Industries 
throw tons of it away annually. Only 1 out of 
1,000 save it, the other 999 don't realize its 
value, and the buyers want it kept that way! 
Hundreds of millions of dollars worth of it 
go unclaimed, discarded each year! 

You should start saving yours, and buy it 
from other uninformed persons for $2-$3 per 
Ib. This is not a get rich quick scheme, it will 
require some effort. You can expect to make 
from a low of $200 to a high of $46,500 work- 
ing (buying) part time or full time. 

Poley's Industrial Salvage Co. (a highly 
rated D & B Co.) will pay $5 per Ib. for all of 
this material that you provide, this price is 


did go up). 

To receive the complete educational pack- 
age you will need to remit $10, which is re- 
funded with your 1st shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- 
fication, where to find it, where and how to 
buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 


POLEY'S INDUSTRIAL SALVAGE CO. 
12389 S. Minges Road, Dept. P-7 
Battle Creek, MI 49017 
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frozen at $5 per Ib. for the next 2 years, (it | 


Pocket calculators 


[Continued] 


Battery requirements vary. Radio Shack 
Chronomath has one AA cell for the dis- 
play, two silver oxides for clock. 


Shirt-pocket-size Canon LC-6T is only 
14 inch thick. Lock switch keeps date 
and day of week on permanently. 


Protective cover on Casio MQ-5 has a 
display window, Model has 200-year 
calendar, alarms, timer, time memory. 


to compute shorter months and 
leap years from 1901 to 2099 auto- 
matically. You can set these once 
and forget them until battery- 
replacement time. 

Two calendar models I tried, 
Radio Shack's EC-223 Chronomath 
and Casio's MQ-5, also tie the time 
and calendar function in with the 
calculator. This enables you to per- 
form time calculations: What's the 
time 13 hours, 21 minutes from 
now? You can also compute the 
day of the week for any date over 
a 200-year period, or the number of 
days between two dates. 

Other features set these Casio 
and Radio Shack calculators above 
the other clock models. Both have 
multiple alarm settings, for exam- 
ple. The Chronomath has four— 
each with a distinctive sequence of 
beeps to identify the alarm num- 
ber. Casio's MQ-5 has two separate 
alarm settings, plus an alarm-timer, 

I felt the MQ-5, shirt-pocket size 
with a protective metal flip-top 
case, was the best model. Although 
it lacks a stopwatch function, 
which the Radio Shack Chrono- 
math has, the MQ-5 can simulta- 
neously keep track of times in two 
zones, which the Chronomath can’t. 
Chronomath’s display runs contin- 
uously for about 10 hours on one 
AA dry cell, but has a socket for an 
AC adapter. 

Other models I used, and those 
in stores, have varying capabilities. 
Most date models show the day of 
the week with a small bar or dot 
over abbreviated weekdays. The 
abbreviations may be built into the 
case, or be actuated on the display. 
Canon’s continuous display of date, 
day, and time on the LC-6T 
seemed best, since only the current 
day appears on the LC panel. A 
switch lets you lock the display on. 
Although it lacks alarm functions, 
the Canon was the thinnest (l4 
inch) and lightest (1.19 oz.) of all 
the models I tried. Some models, 
such as Sharp's EL-8143, do not 
display the day of the week. 

Also consider calculator func- 
tions when shopping. Some models 
have memory features, square root, 
and percent keys. 

Calculator directories, such as 
Radio Shack's EC-4002 and Toshi- 
ba's. LC-836MN, use low-power 
random-access memory (RAM) 
circuits to store name/number 
combinations for about 12,000 
hours. These models have 30 mem- 

Continued 
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The incredible 


BERITISCOPE ZOOM LENS 


The Incredible Beamscope Zoom Lens represents a new application of 
technology to the field of T.V. Optics. One which we predict will tie the 
industry in knots, and force top management to re-examine their technical 
approach toward large-screen T.V. These are hard facts to face for an 
industry committed to charging more for what we believe is outmoded 
technology! 

Today SONY, PANASONIC, G.E., ADVENT and SHARP, to mention only a 
few names, are marketing large-screen projection T.V. systems. These units 
are designed to offer dramatic theatre size screen presentation in your own 
living room. They are dramatic, and they are expensive! Expect to pay 
upwards of $2,000 and more for a T.V. that must be viewed with separate 
movie-type screens, require precise placement of the lens with respect to the 
screen and can hardly be seen in daylight. 


BEAMSCOPE SUPERIORITY 


Beamscope provides a large-screen, theatre viewing system that can be 
used in any room, under any and all lighting conditions. Most important of all, it 
can be used with your present T.V. Depending on the size of the T.V., 
Beamscope will provide a superb picture, up to 475 sq. inch, with a diagonal 
measure of 30". The cost is not in the thousands, not even in the hundreds, 
but less than $60! Football, basketball, hockey—bigger and better than you 
have ever seen them before. Every detail sharp and clear. The action easier 
to follow than it would be from the best seat in the house. Baseball. the races, 
your favorite program, Charlies Angels, Chrissy and Janet of "Three's 
Company," come to life in your living room. And, what kind of quality can you 
expect for less than $60., when SONY charges $1,995 for its 40" video 
projection system. The answer is: Flawless! Beamscope not only gives you 
distortionless color and black and white but actually improves the color and 
sharpness of your present picture. 


A PRODUCT OF COMPUTER SCIENCE 


Due to the accuracy and precision required, Beamscope could not have 
been produced at a reasonable price without the aid of a computer. Simply 
stated, the Beamscope lens is constructed with thousands of spiral 
microgrooves, so small they can't be seen. They are cut with computer 
accuracy into one side of a specially fabricated, exceptionally hard acrylic. 
When the Beamscope is placed in front of your T.V. these grooves literally 
explode the picture up to twice its normal size. 


DISCOVERED BY ACCIDENT 


Interestingly, we discovered the Beamscope Lens quite by accident, 
because it was intended for use by the visually impaired. It has been 
thoroughly tested and is today being used at the Optometric Center of the 
Southern California College of Optometry, and numerous other low vision 
clinics, Universities and Institutes throughout the U.S. Obviously then, the 
T.V. Zoom Lens is no gimmick, but a scientifically designed optometrically 
approved, University endorsed optical break-through, manufactured to the 
_ highest quality standards. 


MORE THAN DOUBLES 
THE SIZE OF YOUR T.V. 
SCREEN...COLOR OR 
BLACK AND WHITE 


* Turn a 13'' screen from 96 
inches to 382 sq. inches. 


e Turn a 19" screen from 192 
sq. inches to 475 sq. 
inches. 


e Fits any screen from 6’’ t 
25” 


e Installs in minutes without 
tools. 


JUST $Q95 


ENJOY GIANT SCREEN TV AT ENORMOUS SAVINGS! 

So, if you have a 19" portable, the T.V. Zoom Lens will turn it into a super- 
console with a 30" screen and 47/5 sq. inch picture. That's two and a half 
times the normal 160 sq. inch size. 

Your 15" set will go from a 125 sq. inch picture to a 328 sq. inch picture. 
Even a little 6" screen, so popular in trailers and campers, more than doutes 
in size, with a diagonal measurement of over 18". 

Of course, if you've been thinking about a new set—wait! Try the T.V. za 
Lens on your old set. One look will convince you of the hundreds and 
hundreds of dollars you can save by using the T.V. Zoom Lens to get a 
bigger, better picture with a small set selling for $200 or $300 less! 

DON'T TAKE OUR WORD, SEE BEAMSCOPE FOR YOURSELF! 

Beamscope must be seen to be believed! That's why we are willing to let 
you see for yourself on your own T.V. Order today, if you don't agree that it is 
everything we claim and more, return it to us for a "No Quibble" refund. 

Better yet—check out the large theatre-size systems at your local 
department store. Once you compare them to Beamscope, you will 
understand our enthusiasm. 

CREDIT CARD ORDERS 
24 Hour Toll Free Service B00-621-5809 


In Illinois 800-972- 5858 


ng * BEACON SCIENTIFIC 


Dept 059 482 Sunrise Hwy € Rockville Centre. N.Y. 11570 


Please send. 1 Beamscope T.V. Zoom Lens(es). | understand 
that under the terms and conditions of your "No Quibble" guarantee 
that | can return my purchase within 15 days if for any reason | am not 
satisfied. 
For6" to 18" T.V.s For 19" to 25" T.V.S 
( ) Model TS-25 ( ) Model TS-30 


[.. Buy one for $59.95, plus $3.00 postage and handling. 

L. SAVE! Two for $114.95, plus $5.00 postage and handling. 

U SAVE MORE! Three for $164.95, plus $7.00 postage and 
handling. 

Enclosed is $ ...... Check or Money Order. 

New York State Residents add Sales Tax. 


Please Charge my Credit Card: 
[.. American Express 
... Master Charge (Interbank #) 


. Bank Americard 
_—____ _— Carte Blanche 


Charge# =... = = ——— «Exp. Date_ 
SIGNATURE... _._ 
NAME (Print), . 
ADDRESS. 
CITY 


——— — = r — 
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Pocket calculators 


[ Continued ] 


ories that each store up to eight 
alphabetic characters and eight 
digits. (Numbers can be extended to 
15 digits, if necessary.) 

If you forget that your social 
security number is stored in memo- 
ry under the code FICA, or that 
your bank-account number is under 
CITYBK, an auto-read mode lets you 
step rapidly through the memories 
as you push the READ button, 
displaying their contents. 

Alphabet characters in  Uni- 
sonic's 21 or the Enterprex BJ21 
(not shown) blackjack calculators 
display only F (face cards) and A 
(ace). Enter a bet, press the BET 
key, and the display flashes as 
the “cards” are electronically shuf- 
fled. With a variety of key options 
available—hit, insurance, split, 
double, stand—you may discover 
you're hooked in attempting to 
beat the microcircuit “dealer.” In 
addition to solving your math prob- 
lems, keeping you on time and up 
to date, the tiny chips are being 
programmed to amuse you. 


MANUFACTURERS LIST 


Following are addresses for the representa- 
tive manufacturers/distributors mentioned: 
California Qualitron Corp., 13951 S. Main St., 
Los Angeles CA 90061; Canon, 10 Nevada Dr., 
Lake Success NY 11040; Casio Inc., 15 Gard- 
ner Rd., Fairfield NJ 07006; Enterprex Inter- 
national Corp., 1231 N. Broadway, Los An- 
eles CA 90012; Kosmos International, 700 
andler Bldg., Atlanta GA 30303; Radio Shack, 
One Tandy Center, Fort Worth TX 76102; 
Sanyo, 200 Riser Rd., Little Ferry NJ 07643; 
Sharp, 10 Keystone PI., Paramus NJ 07652: 
Teal, 251 E. Victoria St., Carson CA 90746; 
Texas Instruments, Box 225012, M-S 84, Dal- 
las TX 75265; Toshiba, 280 Park Ave. New 
York NY 10017. 


Care and feeding 
of liquid-crystal displays 


Improvements in LC technology have 
extended display lifetimes to about 
50,000 hours (six years) or more. So 
before you fault your LC calculator, 
consider these points: 

9 Low battery voltage lowers the 
contrast ratio between the characters 
and background. The maximum view- 
ing angle will also decrease. 

e Reduced battery voltage can also 
make the display seem  sluggish— 
answers won't appear as quickly. 

€ Below 32 degrees F, LC's perform 
sluggishly—or cease to function. 

€ Above about 104 degrees F, LC's 
may go into solution and won't work 
until normal temperatures are restored. 

€ A tiny defect in the display's 
hermetic seal may cause fluid contami- 
nation and a dark spot near the break. 

6 LC panels are made of glass. Be 
careful where you store your calcula- 
tor. "The biggest problem we have 
with LC's is people sitting on them," 
says one maker of ultrathin models. 


Trailer people know it as the 
finest travel trailer built in America. 

Step inside and see for yourself. 
That sleek aerodynamic styling contains 
a unique world of luxury and livability. 

Avion's exclusive suspension, 
its painstaking construction, its 
technical excellence — all make 
it one of a kind. 

Perhaps 1979 is your 
year— for Avion, 


For information write: Fleetwood-Avion i 
Dept M49, PO. Box 7638, Riverside, CA 92523. The World's Largest Manufacturer of Recreational Vehicl 


NOW! MAKE YOUR OWN BADGES 
BIG PROFITS, FUN, TOO! 
Fill constant Akhan for colorful, plastic- | 
protected, metal pin-back 
badges and ydus wi Mee 
the improved BA 
AeMINIT. Buttons, oe 
chains, purse mirrors 
selllastat shops, $3 
malls, fairs. Take or- E——— 
; ders from clubs, | 
schools. Parts ira en 


SPLITTER 


22,000 LB. FORCE 


" INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 

THRUST MANUFACTURING, INC. DEPT, 104 
6901 S. Yosemite, Englewood, Colorado B0110 


for free sample button and details or send 
$24.95 (plus $1.75 shipping and 5% tax-lll, £ 
residents) for complete BADGE-A-MINIT j= 
containing die press, color-coded dies, one 
dozen badge parts, illustrated instructions. 


GET FREE SAMPLE BUTTON AND 


NEW COLOR CATALOG | 
BADGE-A-MINIT, Ltd, Box 618, Dept PS-49, LaSalle, IL 61301 
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MOTORCYCLING — 


By RAY HILL 


Enclosed chain guard 
Drive chains are exposed to rain, mud, 


and slush. Still, with regular lubrica- 
tion and adjustment they can last thou- 


sands of miles. Most would probably - 


last longer if they were enclosed— and 
wiping chain lube off the rear wheel 
after the chain flung it there would 
become only an unpleasant memory. 

With this in mind, an English com- 
pany now offers an enclosed chain 
guard for several popular motorcycles. 
It can be installed in five minutes, 
according to the maker. Toggle clamps 
hold its two pieces together, and the 
whole assembly bolts to the swing 
arm, using the bolt holes for the stan- 
dard chain guard. 

Made of durable plastic, it comes 
with a black-impregnated finish and 
costs $55 (including shipping). It fits 
these machines: Honda 400F, 500K, 
550K, 550F; Suzuki GS 750; Kawasaki 
KZ 400, KZ 650, KZ 900, KZ 1000; 
Triumph late-model 750 Bonnevilles. 
You can order it from Peter Furlong 
Products, 125 Catford Hill, London 
SE6 4PR, England. 


DOT study 


Preliminary findings from a recent 
study conducted for the U.S. Depart- 
ment of Transportation reveal, among 
other things, that: 1) most motorcycle 
accidents are caused by the failure of 
motorists to see motorcycles, 2) riders 
have a great tendency to overbrake the 


rear wheel and underbrake the front 
wheel, and 3) in most accidents 
cyclists fail to take proper evasive 
action. 


Fuel-system leakage was present in 
about 62 percent of the motorcycles 
after the crash. And female riders were 
overrepresented—3.8  percent—in the 
accident sample, although they repre- 
sent two percent of the motorcycle 
population. 

The study was carried out in the Los 
Angeles area during a 21-year period. 
It was performed by the University of 
Southern California under the direction 
of Harry Hunt, professor of safety at 
USC and himself a motorcyclist. 


For Gold Wingers 


GL 1000 owners: Honda has a new 
shop manual for you. It has the latest 
emissions and repair information for 
1975-1979 GL 1000 models. The man- 
ual is amply illustrated and clearly 
written. Not surprising, perhaps—the 
original manual published in 1976 won 
the Society for Technical Communica- 
tions 1976-1977 Award for Distin- 
guished Technical Communication. If 
you own a Gold Wing, do your own 
work, and don't have a manual, you'll 
find this book indispensable. It's $8.50 
at Honda dealers. 


Ignition tester 


Is the plug fouled or is the ignition not 
firing? With this simple Prestolite igni- 
tion tester you can find out quickly. 


Just clip it to the engine block, put the 
spark-plug wire on the tester, and 
crank the engine. If a spark jumps the 
gap, the plug is bad. No spark? Check 
the ignition. It's available in motorcy- 
cle shops and costs $4.95. 


Wankel-motorcycle demise 


Things don't look bright for rotary- 
engine motorcycles. Suzuki's RE 5 has 
departed. Sachs recently stopped pro- 


duction of the rotary power plant for 
the Hercules 2000. And the mighty 
European Van Veen 1000, which could 
be had for a mere $11,000, has also 
stopped production. So right now no 
rotary-engine bikes are being mass- 
produced anywhere in the world. Nor- 
ton Villers Triumph has a prototype 
rotary. But that company's financial 
problems make mass-production some- 
what doubtful. 


Thread saver 


If you've ever mangled the threads on 
an expensive or hard-to-replace bolt or 
stud on your bike (and who hasn't?), 
you'll find this a useful tool. It reforms 
both coarse and fine threads, 14-1 in. 
US and English, 6-26 mm metric, '/- 
34 in. pipe, and both left- and right- 
handed threads. It’s called Thread- 
master. 

| tried it on a variety of bolts. First | 
made the threads unusable by hitting 
them with a hammer or putting them in 


a vise and tightening the jaws. The 
Threadmaster worked every time. Two 
hardened-steel blades at one end of 
the device are adjusted to fit between 
the damaged threads, then the bolt is 
rotated through the jaws. One pass 
usually does the job. Replacement 
blades are $5.95. 

Threadmaster costs $19.95 and is 
available through motorcycle shops or 
from Target Products, Inc., 2724 W. 
Main St., Alhambra, Calif. 91801. If 
you order it from Target, add $1.25 for 
shipping. 


Tech tip 


Removing and installing a battery is 
easy. Be sure, though, that the battery 
vent tube is not pinched. And don't 
position the tube's outlet over the drive 
chain. The amount of battery acid 
discharged through the tube is small, 
but if it falls on the drive chain, the 
chain may corrode and wear out early. 


Thirty-hour endurance race 


Think a motorcycle can hold together 
for 30 hours of full-throttle road 
racing? You can find out if you drop in 
at the North Carolina Motor Speedway 
next month during the Memorial Day 
weekend. At 7 AM Saturday, May 26, 
riders will sprint across the track to 
their machines and rocket off down the 
track. How many will still be racing 30 
hours later is unknown. No motorcycle 
endurance road race that we know of 
has ever exceeded 24 hours. 

If you'd like to watch, or maybe 
even enter, write to WERA, Box 513, 
Wayne, Pa. 19087. 
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NEW IDEAS FROM 


THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 
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Extra tracks steady high-speed train 


Riding on raised tracks, hip-high rub- 
ber-tired drive wheels would  propel 
this passenger train around an endless 
loop or its radiating spurs. With guide 
wheels bearing on a pair of lower rails, 
and horizontal bumpers extending into 


Stick-on strip checks tires 


Colored layers in this adhesive-backed 
strip would wear quickly—after being 
fixed across a tire—to show if the tire 
is overinflated (exposing color at the 
center), underinflated (wear at both 
edges), or if the wheel is misaligned 
(uneven or one-edge wear). It's in- 
tended as an economical check for 
tires that don't have built-in indicators. 


recesses inside the raised tracks, the 
train could move at high speed with 
little sway or noise. The trough-like 
transit structure, elevated or built at 
grade, could be covered for protection 
against bad weather. 


Pet washer keeps you dry 


Dogs commonly show their displeasure 
at being laundered by shaking water 
over their owners and everything else. 
This two-chamber washer would pro- 
tect the pet by keeping its face (and 
ears) outside while its body was hosed 
by soapy, then clean, water, then protect 
from his wet shakes while air-drying his 
coat in the second chamber. 


Sports carrier forms seat 


This convenient carry-all could make it 
easier for you to tote the gear and 
refreshments you'd like to have along 
at a picnic, ball game, skating rink, or 
whatever. And, set down, it’s armrest 
seat could also bring comfort to peri- 
ods of watching, waiting, or resting. 
Hinged to an opening in the molded- 
plastic case, the resilient seat would 
double as a lid for the container. 
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Bolt releases window guard 


Ground-floor window guards secure 
enough to keep prowlers out have been 
known to prevent quick escape from 
fires and other emergencies. Spring- 
held bolts on this window grille would 
release instantly when an inside pin 
was pulled, shooting out the locking 
mechanism and allowing the guard to 
fall away from the window. 


The following patents have been issued on these inventions: High- 
track train—No. 4,027,596 to M. A. Nardozzi Jr., Pittsburgh, Pa.; 
Tire-wear indicator—No. 4,074,742 to K. D. Chamblin, Lompoc, Calif.; 
Dog washer—No. 4,056,078 to C. and A. Blafford, Brooklyn, N.Y.; Car- 
rying case/seat—No. 4,062,584 to W. and A. Pinkham, Essex, Mass.; 
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Window-guard release—No. 4,070,048 to Philip Young, Burbank, Calif. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 
cents each. To write to an inventor, if address above is insufficient, ad- 
dress him by name and patent number in care of the Commissioner. 


That's because SNAPPER mowers, tillers and 
tractors have reputations as top quality, superior 
performance, time-proven machines. They're all 
easy to maintain and designed to deliver years 
of dependable service. They not only help you 
to get your work done faster but have 
substantial versatility. 

For example, SNAPPER walk-behind mowers 
not only prepare a well-groomed lawn but also 
can broadcast, vacuum, and with inexpensive 
attachments, can bag, shred or mulch. SNAPPER 
rear-engine riders with on-the-go shifting in five 
forward speeds provide the ability to quickly 
match cutting speed to grass conditions; toslow 
down in heavy grass, to speed up in sparse areas. 
Those with extra "High Vacuum" power can 
mow and bag up to 30 bushels of cuttings 
without stopping to empty. 

SNAPPER tillers not only till but convert to 
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Any way you cut it... 
Its asnap with SNAPPER! 


walking garden tractors which can plow or culti- 
vate. The new SNAPPER garden tractors accept 
a variety of accessories and attachments for 
lightening the work of lawn care, gardening and 
winter snow removal. They range from 12 to 

18 horsepower; some with twin cylinders for 
more usable power. 


See the Yellow Pages for the SNAPPER dealer 

in your area. He specializes in selling SNAPPER 
power equipment and in servicing what he sells. 
For further information, write McDonough 
Power Equipment, McDonough, GA 30253 
Dept. PS049 


PART-TIME JOBS 
FULL-TIME PRIDE. | 
. Today" s Army Reserve 
Isa pus -time job that can 
really pay off. With a good 
part-time career, extra 
Income, new friends, and the 
satisfaction of serving your 


country. 


ARMY SKILL TRAINING. 
When you join the Army 

| Reserve, you get to choose 

| one of the many job training 

ide ime available. Like 

dical Technology. Sur- 
| veying. Communications. Or, 
depending on your qualifica- 


tions and your unit's needs, 
one of the other 300-plus 
career specialties. 


You'll go to a top-notch 
Army school. The Communi- 


cations School, for instance, 
| where you learn to work 
| with anything from individ- 


ual portable radios to multi- 
channel transmitters. 


EARN WHILE YOU LEARN. 
After eight weeks of 
learning basic Army skills, 
you'll spend an average of 
two to four months at an ad- 
vanced skill training school. 
(If you like, you can split 
your training and take Basic 
one summer and Advanced 
Training the next.) While 


Jem your new skill 16 
ours a month (usually on 
a weekend) and two weeks 
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dco .. | during the year. For your 
Y ros * | efforts, you can make over 
yout $ cS NA E a thousand dollars a year, 
UD mcs E res NES m start. With opportunities 
~ | tor promotions and pay 
OF E e DAV! i5 LU Increases. 
Km BRYANT ROAD. de There are enlistment 
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* ip Bis pe units can offer you either 
d VA an enlistment bonus of 
: T $1,500 or up to $2,000 


toward college expenses, if 
you don’t split your training. 


PLUS THE BENEFIT 
OF STAYING HOME. 
.. With more than 1,000 
Reserve Centers around the 
country, there's bound to be 
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one right near you. 
—— JOIN DURING 
youre away, you'll earn HIGH SCHOOL. 
full Army pay. Over $400 Now you can. If you're 


a month. Back home, you'll a high school senior, you can 


| Specialist 4 William Bacon, HHC, 187th 
Inf. Bde. (Sep) USAR, Ayer, Massachusetts 


join the Army Reserve up 
to six months before your 
graduation. 
Mail the post card for 
more information about the 
opportunities in Today's 
Army Reserve. To locate the | 
Recruiter nearest you, call | 
431-1234 toll free (ex- 
EN Alaska and Hawaii). 
call 800-243-6370. 


> — These are the weeks when thirty min- 
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= utes with your spreader and our Turf 
^ Builder will help you get the most out of - 
"^^ Springs good growing weather. 

== is is one of the easiest tasks a 


p" ; 
good lawn calls for.You can do it the arg 
z _ same morning you have a golf date WA, ~ 

and still tee off on time. wh ie Lup ire OM 
~ It’s also'oneof the best ah you Wu NUT m 


= can dotomake your lawn thicker this Mes 
= Spring. The sun's moved far enough RN (UM Md 
æ north now to warm np te earth and WOMEN 

7 your grass is trying its hardest to grow. W s% 
<. But this is where nature needs some W- 
=~ help. There’s a desperate competition 
== for food among the roots your lawn 
& already has.Your soil alone can't come up \ 
E withthe nutrition all those grass plants —- 
E. need to branch out and form new plants. 


Žž Ahalf hour with 
our Turf Builder 
and your plot will 
thicken. 


Food is what Turf Builder gives it. 
Nitrogen, mostly, but bomi and 

potassium, too. Just one pass around your 
=~ yard will help grow thousands of new 7 
= grasses in less at a month. Spring a 
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it still wouldn't burn. ) 


^ And the exclusive way we make Turf We make a different Turf Builderfor ~ 
"*- Builder gives your lawn not justa quick — differentpartsof the country. We've done = 
> feeding bur also a prolonged feeding for ^ research all over, from the West Coast ~$ 
æ” upto two months. to the Northeast, to make sure you get — 
=  Weputthisfertilizerupintinygranules ^ what's best for where you live. £ 
é which provide a balanced mixture of You can also get some free advice -< 
"^ plant nutrients, including both soluble ^ from the Scotts Lawn Pro” in your area. = 
= and insoluble nitrogen. Rain or watering He’s your local expert on lawn care. = 
= releases the soluble food right away. The We'll give you his address if you call <= 
æ” insoluble food is then released slowly by ^ us toll-free in the Continental U.S.: A 
= organic action in your soil. from east of the Mississippi 800-543-1415. ~~ 
=. (This also keeps Turf Builder from West, 800-543-0091. Or if you call from — 


K- in the directions.In fact, you could acci- And if you ever come by Marysville, 


= dentallyput on four times too much this Ohio, drop in. Take a look at our lawn. 
©1979, The O. M. Scott & Sons Company 
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= burning your lawn. Just do what it says Ohio, 800-762-4010. — 
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PS car test & driving report 


Luxury vans 


Detroit's posh new jumbo wagons 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Custom vans were once built only 
by ambitious owners who started 
with a factory-built shell and fitted 
the interior to suit their own personal 
tastes. But now the factories have 
begun to take over the customizing 
job. Custom-grade vans are presently 


| PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be | 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Chevrolet 
Nomad 

Sport 
Sportsman SE 


a 
a 
" 
| o 
Fuel economy 0 
Acceleration 5 
Braking 3 
Handling 1 
Maneuverability 1 
Ride comfort 3 
Quietness 1 
Roominess 5 
Visibility 2 
Entry/exit ease 2 
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rolling right off Detroit's assembly 
lines. We selected three outstanding 
models for a close look: Ford's E250 
Chateau Captain's Club Wagon, 
Chevrolet's Nomad Sport, and 
Dodge's Royal Sportsman SE. 

If there is one feature that makes 
these three different from other vans, 
it's the seat construction and layout. 
Super-expensive seats that tilt, slide, 
swivel—and even convert into beds— 
are the centerpieces of the elegant 
interiors. 

Ford has the most eye-catching 
and innovative scheme. Its Captain's 
Club Wagon is a high-priced option 
in the Econoline series. Four indi- 
vidual, do-everything, armchair- 
style seats are laid out so they can 
be grouped in a number of ways. 
The front seats swivel to face toward 
a similar pair at the rear. These rear 
seats also swivel, but usually face 
toward the front (or slightly to the 
side) to form a conversation group- 
ing. 

When facing each other, the seats 
form a close, comfortable arrange- 
ment that can also include a remov- 
able table that you can attach to the 
wall or stow out of sight when not 
needed. 

Behind the rear two swivel seats 
is a convertible bench seat that can 
form another grouping with the 
table. This bench seat also converts 


into a 62-inch-wide, 72-inch-long 
double bed. 

Dodge has a slightly different ap- 
proach to seating arrangements. 'The 
second seat is a bench type that you 
can face rearward by simply folding 
the seat and back cushions to the 
appropriate positions. Turned rear- 
ward, the second seat forms a con- 
versation area with the third seat, 
also a bench type. Like the Ford, a 
small table that attaches to the wall 
can turn this area into a dining set- 
ting. Finally, both the second and 
third seat can be lowered to a rela- 
tively flat position to form a long, 
wide bed. 

Chevrolet's interior is the least 
finished, but that's not all bad. De- 
spite its simplicity, it still offers some 
of the customizing basics while leav- 
ing considerable latitude for innova- 
tive finishing to your own tastes. The 
basic Chevy Sport package includes 
four multi-adjustable, armchair 
bucket seats and a heavily trimmed 
interior. Carpeting extends up the 
sides at least 18 inches, while the 
walls aft of the rear seats are lined 
with wood-grained paneling. Like 
the Ford and Dodge, the bucket seats 
can be swiveled to form an intimate 
seating arrangement. 

In most cases, the driver's and 
front passenger's seats must be shoe- 

Continued 


Luxurious and versatile (left to right): Ford E250 Chateau Club Wagon, Chevrolet Nomad Sport, Dodge Royal Sportsman SE. 
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with nearly identical hot- and cold-stop- 


horned around to reach the rear- 
ward-facing position, because of the 
tight quarters between the doors and 
engine covers. Arms must be retract- 
ed and the seat backs must be up- 
right, which causes a momentary de- 
lay, but that's not something that 
can be seriously faulted. 

Once converted to a grouping 
arrangement, each van becomes a 
cozy and inviting place to relax. 
Temperatures are controlled by 
elaborate heating and air-condi- 
tioning systems that range in cost 
from about $450 up to $1100. 
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Braking tests were both won by Dodge, 


Dodge ran close second to Chevrolet in 
slalom, easily beat Ford. Body roll was 
surprisingly small for all three. 


ee 


ap MEE n 


ping distances. All three vans stopped 
better with hot brakes than cold. 


Interiors can be made as private 
as you like with dark, smoked-glass 
windows. You can enjoy almost 
total isolation yet still have a good 
view of the outside through the 
tinted windows. In some van styles, 
windows are not installed on the 
rear third of the body, but this is 
less sporty and cuts the driver's 
visibility almost to that of an all- 
metal-wall van. 


Easy driving 


The outside appearance of these 
vans is deceiving. Though they 


EPA fuel mileage (mpg) 
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look clumsy and oversize, they’re 
easy to drive—once you get past a 
short period of familiarization. The 
bulky body is about the same 
length as a Malibu intermediate 
sedan and virtually the same width 
as a Lincoln Continental. The ex- 
tra height (20 inches more than the 
average sedan) gives the illusion of 
unwieldy bulk. 

The most obvious difference be- 
tween driving a van and a sedan is 
the driver’s position. You sit 20 to 
22 inches higher, and get a “control 
tower” view of the traffic ahead. 
This is the feature van drivers talk 
about most. It’s a safer, more relax- 
ing way to drive, since traffic jams 
and road hazards are easily spotted 
far down the road. 

However, the elevation of the 
driver’s seat does have drawbacks, 
the most annoying of which is the 
problem of hitching yourself up an 
additional foot or so to reach the 
seat when entering, then down 
again when leaving. 

Driving in tight traffic can be a 
bit difficult, but only because of 
the limited close-in visibility to 
the right and rear, plus the square- 
cornered shape. All of our test vans 
were nimble, but most surprising 
was the high-speed maneuverabili- 
ty of the big, square-shouldered 
Ford. In our lane-change test, 
which measures a vehicle’s reac- 
tions in emergency turns, the Ford 
was just as responsive and control- 
lable as the Chevy and Dodge. In 
our slalom test, however, it was 
measurably slower than its two 
competitors, and far slower than 
any sedan. 

At all speeds, though, the vans 
are highly controllable, due to pow- 
er steering and power brakes that 
act just like those on a family car. 
On the highway, vans are easy to 
control and actually seem better- 
behaved than most cars. Long dis- 
tance trips, especially in vans 
equipped with top-quality seats 
like those in our test group, are 
probably more comfortable for pas- 
sengers than in a sedan. That's 
because the extra space inside 


allows you to move around when 
the ride becomes boring or tiring. 
is more 
Continued 


Ride quality, however, 


Lorillard, U.S.A., 1978 
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OG's are people who want 
a mellow smoke...a taste 
that is fulfilling, yet way 
down on tar. 

Old Gold Lights delivers. 


Smart cigarette O.G. 7m 
—smart people OG's. -1 


9mg.tar 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 9 mg. "tar", 0.8 mg. nicotine av. 
per cigarette by FIC Method_, 


"My Wheel Horse makes things 
.. awhole lawn easier. 
You can depend on it.’ 


And that's important when keeping up your Whatever the job, theres a Wheel Horse made 

yard is a labor of love. The last thing you want to take on your job. 

is downtime. You need a tractor you can trust. Visit your nearest dealer and find out why 
For me it's my Wheel Horse. Around the you can do it all on a Wheel Horse. 

house, in the garden or on the lawn, my Wheel 

Horse is a real work horse. Because it does so 2 

many different jobs, | get more done in less time. i me er ^ 

Talk about a smart investment... i /Spring Side Sölè. in 
And talk about choice. Wheel Horse has a full ^ | new Wheel Horse and get a 

line of quality products. From our snappy new rw nct is 

riding mower to a tough 199 HP estate tractor. WP 


You can do it all on E f 


*WheelHo 


515 W. Ireland Road, South Bend, Indiana 46614 


Offer good (only) at participating Wheel Horse dealers. Offer starts April 11 and ends June 3, 1979. Offer not good in states of Illinois, Indiana, and parts of Ohio, Missouri, Kentucky and Pennsylvania. 
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trucklike, especially when the vans 
aren’t heavily loaded. 
Doing double duty 

Strip away all the trimmings, 
and the vans still offer something 
no other personal-transportation 
vehicle has: mammoth cargo-carry- 
ing capacity. The Ford’s cargo vol- 
ume is a gigantic 302 cu. ft., about 
three times the space available in 
the back of the biggest station 
wagons. By comparison, the 20-cu.- 
ft. trunk of a current full-size sedan 
looks like a vest pocket. 

To convert any of our luxury 
vans to cargo-carrying duties, you 
just remove the rear seats. It’s an 
open-end-wrench job that takes less 
than 15 minutes. If you pull only 
the rear seat, the cargo space 
behind the second seat in each of 
these vans can still easily accom- 
modate a smaller motorcycle or a 
couple of full-length sleeping bags. 

Spare tires are thoughtfully 
tucked out of the way, yet are 
handy when needed. The Chevy’s, 
for example, is mounted against the 
wall to the rear of the right-rear 
wheel well and clear of the load 
floor, It’s a simple task to reach the 
spare without climbing inside. 

For all the advantages, there are 
some drawbacks to owning a van 
that every prospective owner 
should know. Number one among 
these is poor fuel economy. The 
vans we tested were equipped with 
the biggest engines available, and 
that, combined with their relatively 
high curb weights, had the predict- 
able result: Average fuel economy 
never topped 17 mpg. 

In EPA city tests, the Ford, with 
its monster 460-cu.-in. V8, averaged 
11 mpg; the Chevy, with a 350, 
delivered 12 mpg; and the Dodge, 
with a 360, produced 13 mpg. 
Attempts to improve on those aver- 
ages by purchasing a smaller en- 
gine can be self-defeating. Smaller 
power plants are taxed to their 
limits by the weight of deluxe vans 
and by their power-robbing acces- 
sories. In the end, they will use 
just as much fuel—or more—in com- 
parable driving situations. 

Big as they are, vans do have one 
space problem. It’s difficult to 
move from a front-seat position to 
the rear because the engine cover 
fits so closely to the seats. This is 
especially true in the Chevy, and 
applies more to the right-front seat 
than to the driver’s side. Engine 
covers are offset to the right to ease 
the problem for the driver. 


| 


As you might expect from the 


bulge of its mini-hood, Ford’s 
layout is best. The engine is set 
farther foward and protrudes less 
into the passenger compartment. 
Dodge is not quite as roomy as 
Ford, while Chevy, with a five-inch 
clearance between the seat cushion 
and the engine cover, is the worst. 

A variety of door combinations 
can be ordered on vans. Ours had 
all four types: dual or single rear 
doors, and sliding or dual, hinged 
side doors. Each type has its 
advantages and drawbacks, but the 
dual side doors seem to be best for 
all-around use. Current sliding 
doors are cumbersome and difficult 
to close from the inside. 

The single rear door works just 
like a car door, but needs extra 
space to open completely, while the 
dual rear doors require less room, 
an important point when loading in 
tight spaces. The best combination 
of all would be an improved, easy- 
operating sliding side door and 
dual rear doors. The duals may not 
look as nice, but they provide 
superior access for almost any 
loading job. 

Finally, if you’re looking for the 
ideal trailer-towing vehicle, you 
can’t do much better than to hitch 
up to one of those high-powered 
vans. They offer outstanding tow- 
ing capability, with engines and 
chassis still husky enough to hitch 
onto the biggest trailers. Because 
fuel-economy standards haven’t yet 
crippled them, many vans have the 
huge engines (like Ford’s 460) to 
go with their chassis’ heavy-duty 
truck components. The result: 
trailer-pullers with the muscle to 
take on adventuresome roads. 

Like all trucks, fun vans must be 
custom-ordered if you are to get 
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Most versatile accommodations are 
found in Ford. All bucket seats swivel, 
making removable table (left) accessible 
to all. Rear seat (above) folds down to 
become a full-width bed. Spare-tire lo- 
cation is very convenient to get at. 


Panoramic view is one of most enjoy- 
able van features. Forward vision is 
virtually unobstructed. This is Dodge. 


Swiveling bucket seats allow passen- 
gers to make best use of superb interior 
room to get comfortable. This is Chevy. 


just what you want. Their long 
option lists read like checklists for 
a moon rocket, So you should start 
with a base vehicle that meets your 
needs, then add on the luxury items 
to get what you're after. 

For specs and test results, turn page 
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PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
be reached easily? To 
give you an approxi- 
mation of how diffi- 
cult it is for a typical 
person to perform 
various service opera- 
tions on the cars, we 
examine each vehicle. 
Here's what the num- 
bers mean: 1, very 
difficult: 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 


1979 and 
earlier models 


1977 Ford E150 van V8 
1977 Chevrolet G20 van V8 
1977 Dodge B200 van V8 
1975 Chevrolet Sportvan V8 


1975 Dodge 
Royal Sportsman van V8 


1975 Ford Chateau Club van 
1978 Mercury Zephyr wagon 


Fun and function 
are combined in 
new breed of vans 
with mammoth op- 
tion lists. Ford 
Captain's Club 
Chateau Wagon 
(top) offers most 
versatile interior 
arrangements: re- 
movable table, 
swiveling bucket 
seats, fold-down 
rear seat/bed. 
Chevrolet Nomad 
Sport (center) in- 
terior options are 
least. comprehen- 
sive, though still 
extensive. Dodge 
Royal Sportsman 
SE (bottom) also 
has removable 
table for conven- 
ient dining. Com- 
pleteness of in- 
terior rivals Ford. 


Nomad 
Royal 
Sportsman SE 


Chateau 
Club 
nanen Sport 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine: 

Spark plugs 

Distributor 

Carb adjustment 

Oil filter 

Oil fill 

npo. hoses: 
Upper radiator hose 


Lower radiator hose 
Heater hoses 
Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses: 
Spare-tire accessibility: 
Changing belts: 
*Sealed 
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mph (sec.) 
(dBA) 


(hot) (ft.) 


Brakes 60-0 mph 
(mph) 


Handling (mph) 
Maneuverability 


| | Acceleration 0-60 
ho] Wo 

ho 

hà 
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ala Mpg (city driving) 
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ulul |J Noise @ 60 mph 


11.3 
V8 11.2 
V8 16.0 


1978 Chevrolet Malibu wagon V8 16.0 


* Not tested. 
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Ford Chateau Club, Chevrolet Nomad 
Sport, and Dodge Royal Sportsman SE— 
dimensions, specs, and test results 


DIMENSIONS (inches) 
Wheelbase ................ 
Overall length 
Overall height 
Overall width 
Track, F/R 
Ground clearance 
Front head room 
Front hip room ......... 
Front leg room 
Rear head room 
Rear hip room ............. 
Rear leg room (min.) 
Rear knee room (min.) 
Couple distance 


SEE IICA TIONS 
Engine typ 
Displacement (cu. in./L) .... 
Compression ratio iN 
Carburetion 
Net hp @ rpm 
Net torque @ rpm 
Transmission .............. 
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Axle ratio 
Tire make 
Tire type 
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Tire size 
Steering 
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Overall steering ratio 
Turns, lock to lock 
Turn diameter (ft.) 
Front suspension 


age ep 
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Rear suspension ........... 
Front stabilizer-bar 

diameter {in.) .......... 
Rear stabilizer-bar 

diameter (in.) .... 
Trailer towing (max. Ibs.) 
Trailer tongue weight 

(max. Ibs.) 
Brakes 
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Brake swept area (sq. in.) 
Fuel tank (gal.) 
Cargo space (cu. ft.) 
Liftover height (in.) ........ 
Curb weight (Ibs.) 
F/R weight distribution (96) 
Basic price 
Price as tested 
Major options on test van 
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TEST RESULTS 
Acceleration (sec.) 


Soe BOB fee a ase B Geo. 


Brake test (cool) 60-0 mph 


Stopping distance (ft) ... | 


al pressure (Ibs.) 
Disc temperature (°F) .. 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) ... 
Pedal pressure (Ibs.) 
Disc temperature (°F) .... 
Interior noise @ 60 mph 
dBA) 
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Handling test (mph) 
Maneuverability test (mph) .. 
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Ford 
Chateau Club 
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V 
460/7.6 
B.0:1 


4-bbl. 
214 
362 
3-speed 
automatic 
4.10:1 


3600 
1800 


Cerat Goodyear 
... Cushion Miler 


B.75x16.5LT 
Recirculating- 


Independent, 
twin | beams 
with coil springs 


Rigid axle, leaf 
springs 


. None 


... Mone 
... 6000-10,000 


600-1500 


. Disc/drum, 


$13,993 


... Automatic trans- 


Hec $381, 
engine 
ane ap 
$1100, cruise 
control $139, 
power locks 
$128, trailer- 
towing package 
$174, auxiliar 
fuel tank $120, 
AM/FM stereo 
$341, CB radio 
$337, Captain's 
Club package 
$2683, Chateau 


trim $675, white- $ 


wall tires $146, 


steering 
$2 13 


94.5 
23.3 


44.0 


165 ¢ 
260 ( 


3800 
2400 


Goodyear 
Custom Tread 


steel-belted radial 


JR78x15 
Recirculating- 
ball, power 
17.2:1 

3.3 
49.3 
Independent, 
single lower 
control arms 
with coil springs 
Rigid axle, lea 
springs 


1.06 


1.06 
6000 


400 
Disc/drum, 


Swivel rear seats 
$447, swivel 
front seats $405, 
rear heater $146, 
A/C $1096, 


automatic trans- 


mission $370, 
power steerin 
$209, theft- ; 
deterrent tem 
$140, AM FM 
stereo/B-track 
tape $345, power 
windows and 
icus $266, 
port package 
pe 5 packag 


3-speed 
automatic 
3.20:1 
General 

Dual Steel Il 
radial 
LR78x15 
Recirculating- 
ball, power 


48 
Independent, 
single lower 
POMA s 

with coil spring 
Rigid axle, a 
springs 


n.a. 


None 
7000 


750 
Disc/drum, 


travel seats 

$874, 360 en- 

gine $125, 
oyal Sports- 


$918, Aw 


TEST CONDITIONS: Ambient temperature, 47° F; relative humidity, 80 percent; 
barometric pressure, 30.1 inches Hg 


*With middle seat installed 


We're looking for men to sell our quality 
aluminum, steel, and vinyl siding on a part- 
time (or full-time) basis. You can earn as 
much as $1000 or more over a weekend b 
a our nationally advertised HOME- 


Others have done it, so can you. Here are 
some comments we've received from our 
dealers: 

"| was amazed at how easy your kit was to 


poly.” 
"OU kit cost $2000 less than a local 
company wanted to side my home." 
"| eamed over $60,000 last year following 
your instructions.” | 
If you own a home which needs siding 
you can become a part-time dealer for 
Aluminum Industries. Each dealer must 
apply one of our kits to his own house in 
order to gain application experience before 
selling to the general public. Our HOME- 
KITS are composed of the finest aluminum, 
steel, or vinyl siding available in America. 
Our HOME-KITS include all materials 
necessary for a durable and professional- 
looking job. In addition to the siding panels 
themselves, you'll receive all of the acces- 
sories for the finishing touches, such as: 


a] nu , 
w “ak 1 


window trim, door trim and pre-shaped — m : 
comer. molding...we even include the "Sell your friends and neighbors. They'll "EARN SUPER PROFITS!!! National average 
r nails. never have to paint again." installed price is 3 times your dealer cost." 


HOME-KITS are available in 14 sizes 


and in 22 colors. Your first kit comes with EARN E 1 000 ON A WEEKEND 


professional siding applicator's tools at no 


additional charge. -———— À 

ill in the ( toll Please mail the coupon or call today. The number of part-time dealers we will appoint in any 
NA Li Seve E ey D area is limited. You are under no obligation, of course. No salesman will knock at your 
ALUMINUM INDUSTRIES DEALERSHIP. door. We sell exclusively by mail. 


Your free dealership will include: 


Wo ee ee glue ipte eT 


PPLICATION FOR DEALERSHIP Dept | PS49 ] MI 


(1) A free franchise WITHOUT OBLIGATION, please mail me all of the materials mentioned above including my a 
(2) A complete instruction manual FREE 48-page CONFIDENTIAL DEALER'S MANUAL AND WHOLESALE PRICE LIST, FRAN- 
A alers | | CHISE & DEALERSHIP, AND SAMPLES. I own a home which needs to be re-sided and | under- 
A Á 29 DUE Coes manui stand that | must purchase a HOME-KIT for my home before | can sell them to the public. NOTE: N 
(4). customers brochure in full color No salesman will knock on your door, we distribute exclusively by mail. 
(5) Free siding samples | | M 
| My name is: 
STAGNANT | — 
| | | LY PAYMENTS. | would like to be considered for a: O Part-time dealership O Full-time dealership TE 
| Address of property | own which needs re-siding: STREET. N 
| | BE LL s É ANM LS saec uA 
| | | This propartyis ere MERI PUR, E 
ALU M | N U M i My mailing address is: STREET A 
INDUSTRIES | | errr | E 
OF AR KAN S AS | My present occupation is: E 
300 Phillips Rd. | My phone number is: | 
North Little Rock, AR 72117 | 
: | 5 SIGNATURE .— LM — 0 0 0 0 02 cos DATEÉ | 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Vest-pocket SLR 


For the skilled photographer who is 
used to the versatility of an advanced 
camera system but doesn't wish al- 
ways to sag under the weight of his 
equipment, Pentax has an answer: an 
advanced  single-lens system whose 
major component, the camera and 
lens, weighs only six ounces. It uses 
110-size film, the ammunition of Insta- 
matics. 

The Pentax Auto 110 is, of course, 
not the first 110-format SLR; the 
Minolta 110 Zoom SLR was first, two 
years ago, and with a built-in 25-50- 


mm f/4.5 zoom lens. But the Pentax is' 


a system camera, with interchangeable 
lenses, a power winder, filters, acces- 
sory close-up lenses, and its own elec- 
tronic flash. The three beautifully made 
lenses—18, 24, and 50 mm—cover 
wide, normal, and telephoto angles. 
(Doubling the numbers gives the cor- 
responding focal lengths for 35-mm 
cameras.) 

Exposure is programmed and auto- 
matic—the camera makes its own 


decisions about aperture and shutter 
speed. The exposure range is from 
1/750 sec. at f/13.5 to one sec. at 
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f/2.8. Film speeds are automatically 
keyed into the camera when you insert 
the film cartridge. Mounting the flash 
automatically sets a  shutter-aperture 
combination at 1/30 sec. and f/2.8. 

The power winder automatically ad- 
vances the film one frame after each 
exposure. It also winds the film to the 
first frame when you insert the car- 
tridge, and advances the film for 
removal after the last shot. 

Some other design features: 

€ Exposure is set by an ingenious 
automatic aperture/shutter built into 
the camera behind the lens. |t is 
composed of two V-shaped blades that 
open and close. 

e You focus by means of a split- 
image spot on the viewfinder screen, 

€ LED's in the viewfinder signal 
when it's okay to shoot (green) or when 
you need flash or a tripod (yellow). 

Despite the diminutive size of the 
camera (I| put a D cell in the picture at 
left for scale), it is easy to hold and to 
use, The viewfinder is reasonably 
bright. The lenses bayonet in and out 
with a simple 90-degree twist. The 
pictures are sharp (although at maxi- 
mum aperture, when shooting close-in 
portraits with flash, the laws of optics 
enforce a very shallow depth of field, 
necessitating scrupulously careful fo- 
cusing). 

Pentax calls the outfit the System 
10. List prices? For the camera with 
24-mm lens, case, and wrist strap: 
$249. Add the 18- and 50-mm lenses, 
winder, flash, and appropriate cases, and 
the total price is $498. The components 
can also, of course, be bought separately. 


Auto-focus 35's 


In this column a little over a year ago 
[Dec. '77], | wrote about the new Visi- 
tronic automatic-focusing system de- 
veloped by Honeywell. The system, as 
you may recall, works like a standard 
optical rangefinder, but replaces your 
eye with an electron- 
ic sensor to judge 
when two superim- 
posed images exact- 
ly coincide. Konica 
was first to use this 
auto-focusing system, 
but others, Chinon, 
Yashica, and Fuji 
among them, are, at 
this writing, about to 
introduce AF models. 

l've been using a 
Konica C35 AF for a 
couple of months 


now, and | find it a delight. It's as 
easy to use as a camera with a fixed- 
focus lens, but with the advantage of 
a focusing, high-quality f/2.8 lens. 
The built-in electronic flash adds low- 
light versatility. 

But critics point to one limitation of 
the Konica AF: It focuses on an area at 
the center, regardless of any notions 
you may have of composing a picture 
with your main subject off to one side, 
Chinon and Yashica claim to have that 
problem licked. The Chinon 35F-A and 
Yashica both offer locks, enabling you 
to point the camera directly at the 
object you wish to be in sharp focus, 
press gently on the shutter release to 
lock the focus, compose, and shoot, 

It will be nice to have this extra 
flexibility. But for most amateur photog- 
raphers, the need seldom arises. 


Folding screen 


Although the  Port-A-Screen (shown 
above) has been out for a couple of 
years, | have just discovered it. Better 
late than never. 

The clever screen folds into a box 
about the size of a Kodak Carousel 
tray box and weighs between three and 
four pounds. It comes in three sizes: 
40, 50, and 60 inches square, selling 
for $49.95, $69.95, and $89.95, The 
screen material is a washable polyes- 
ter, and the tubing is aluminum. The 
Port-A-Screen is made by Simon & Asso- 
ciates, 1019 Trillium Lane, Mill Valley, 
Calif. 94941. Write them for the name 
of a local dealer. Gs) 


We reinvented the 35mm camera 
so others Couldnt catch up. They havent. 


When Olympus examined the design concepts of 
traditional 35mm SLR's, they recognized the need for an 
engineering revolution: achieve quality without bulk, 
sophistication without complication. The result is called 
Olympus OM-1. The state-of-the-art SLR embodying the 
latest technology in electronics, metallurgy and optics. 
So advanced that others, while attempting to copy its 
compactness, have failed to duplicate its sophisticated 
internal design. = OM-1 is lightweight, yet professionally- 
rugged. Compact, but with a viewfinder 70% brighter 
and 30% larger than conventional SLR's. And its 

special air dampers make shooting exceptionally quiet 
and vibration-free. All this, part of the most complete, 
compact SLR system, with almost 300 lenses and 
accessories to meet every photographic — 

is wonder OM-1 is Number 1. 


For the photographer demanding the last word in automatic 
exposure control, the one choice is the Olympus OM-2. A 
quantum leap ahead of traditional SLR design, incorporating 
the features of the OM-1 plus electronic sensor circuitry found 
in no other camera's light measurement system. It's called OTF 
COff-the-Film^) light measurement, because it measures the 
light reflected off the film plane and the film itself, during 
actual exposure. The result is a range of capabilities 

found in no other camera in the world, including 

automatic electronic flash whose exposure is 

controlled by the OM-2's internal light 

sensors. And each frame is exposure- 

. controlled with motor drive (5 fps!) 

and rapid winder (over 3 fps!). 

Learn more about the incomparable 

choice offered by the OM-1 and OM-2, 

detailed in our free brochure. Write 

. OLYMPUS, Woodbury, New York 11797. 


== 
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Some insurance agents offer the policies of a single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of "freedom of choice?’ And that's the beauty of 
The Insurance Store. 

To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow eges. 


The 


Insurance 
Store 


featuring Continental Insurance 


From The Continental Insurance Companies, subsidiaries of The Continental Corporation 


Powered 
hang glider 


now has wheels 


When I first reported on John 
Moody's powered Icarus hang glid- 
er [PS, Dec. '76], I was greatly im- 
pressed by the ease and freedom of 
his flight out of my backyard. But 
two things bothered me: One was 
engine noise; the other was the deli- 
cate business of taking off and land- 
ing on one's feet, which seemed 
fraught with hazards of sprained an- 
kles and spavined knees. Few such 
accidents have occurred, but the 
need for better-than-average run- 
ning ability may have deterred 
many would-be flyers of these ma- 
chines. 

Now Moody has worked out a 
neat little three-wheel landing-gear 
accessory, as well as a reduction- 
drive propeller. When he comes 
swishing in with the new gear, he 
puts down with the delicacy of a 
butterfly. His rolling takeoff is also 
a bit more dignified. 

The new 42-in. prop is much 
quieter than the original 28-in. prop, 
and increases his rate of climb from 
about 275 feet per minute to 300-400 
fpm. For those who do more gliding 
than powered flight, however, he rec- 
ommends the direct-drive 28-in. 
prop. 

Back in 1976, the home-built craft 
had to be inspected by the FAA at 
several stages of construction, and 
then registered. Its owner also need- 
ed a student pilot's license. But 
now, as long as the craft can be “foot 
launched," no inspections or licenses 
are needed. 

Moody has climbed to over 11,000 
feet in his powered glider without 
benefit of thermals, and says his rec- 
ords show more than 25,000 miles of 
flight by various users. For more in- 
formation, send $5 to Ultralight Fly- 
ing Machines of Wisconsin, Box 
248, Kansasville, Wis. 55139.—E.F. 
Lindsley 
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Portable refri 
breakthrou h makes 
ice chests o solete! 


New Solid State Refrigeration Modules no 
bigger than your watch, have More Cooling 
Power than a 101b. Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, ifyou can 
find it, throw away the spoiled soggy food 
and drain off the water repeatedly. 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level. 

These problems and inconveniences have 
finally been resolved in one totally new pro- 
duct - the Koolatron 12 volt portable elec- 
tronic refrigerator. We believe the Koolatron 
portable represents suchadramaticadvance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientists to cool critical components in rock- 
ets and satellites. They use thermoelectric 
cooling because of its absolute reliability, 
insensitivity to motion or level, small size & 
weight and minimal battery drain. 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg. F even in 95 deg. F 
weather. 


Two of these miniaturized thermoelectric mod- 
ules replace all the bulky complex piping coils, 
compressors and motors in conventional portable 
refrigerators. The modules pump heat from your 
food into efficient heat sinks where it is dissipated 
by a quiet fan. They operate on a principal called 
the “Peltier Effect" — passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Carry it on the back seat during cartrips. Ideal 
for fishing and hunting - bring your catch 


back home fresh (a few loads of fish fillets ! 


could pay for your portable). Use it for gro- 

cery shopping, medicines, carrying film, 
salesmen's samples. Take it to the drive-in 
movies, auto races and other sporting 
events. With an inexpensive battery charger 


you can use your Koolatron as a 
bar fridge all winter and a patio 
fridge in the summer. Run it in 
your motel room at night and en- 
joy a midnight snack whenever 
you feel like it. We have customers 
using our portables on construction 
sites, in workboats, laboratories and even 
in locker rooms for a "cold one" after 

the game. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 ibs. of food in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exteriordimensions are 21"Lx16"Wx16"H. 
Interior dimensions are 16"L x 11-1/2"W 
x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case is filled with the best 
insulation available - rigid urethane foam. It 
has a "150 Ib. test" handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 non-slip 
rubber feet. Your portable comes with a 9 ft. 
detachable cord which plugs into your ciga- 
rette lighter. Italso has terminals for attaching 
wires directly from a battery or fuse panel. 
The same terminals are used for your battery 
charger clips when operating from a charger. 
A reverse polarity warning light & buzzer are 
included. The Koolatron was designed so 
that the fan motor can be replaced by you 
with only a screwdriver. No other service 
should ever be required except for physical 
damage which can be repaired at our depots 
in Batavia, N.Y., or Barrie, Ontario. 


GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 
Your Koolatron comes with a written 
1 year guarantee plus 
complete instructions 
; and helpful informa- 
tion about batteries 
and chargers. If for 
" j any reason you are 
not totally satisfied, 
return it for a prompt 
refund in full. 


M BUY NOW AT OUR 
! NEW LOW PRICE 
Good news. Our in- 
creased sales have 
overcome mounting 
material costs. So for 
now we can passona 


geration 


AT A 


NEW LOW 
PRICE! 


The Koolatron por- 
table keeps 40 Ibs. 

of food at house- 

hold refrigeration 
temperature but weighs 
only 15Ibs. Only 21" x 
16" x 16" ext. Model FIA 
shown. 


saving of $10. 00 per unit. Formerly $169.00. 
Now $159.00 + $5.00 shipping ($179.00 in 
Canada). 


ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat - order Model FIA. 


PAYS FOR ITSELF 
If you are regularly using ice, your Koolatron 
portable will pay for itself with the money 
you save on ice, spoiled food, restaurant bills 
and the gasoline used looking for ice. 
Don't Waste Another Dollar on Ice! 
Phone your order in collect to 


705-737-0842 


Koolatron Industries Limited, 
56 Harvester Ave., Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario. LAN 4Y8 


Or use this handy order coupon. 


mer 


oolatron 


| INDUSTRIES 


Dept. 459 | 
L. F IT I FEL 


56 Harvester Ave., Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, i 
Ontario LAN 4Y8 | 


in Canada) + $5.00 each for delivery in 
USA or Canada. (N.Y., Ont and Que residents 

| add sales tax.) | 
— | want model F1A and have added $10.00. 

| | understand that | may return it undamaged 
within 21 days and get a full refund if | am | 
not satisfied. | enclose my O check O money 

| order for S... or, please charge my O Visa | 
C] Mastercharge O American Express. 


| Send me. . Koolatron F1 @ $159.00 ($179.00 


Acct. No. i | 
Expiry Date O Send brochure only | 
Signature 

| (necessary to ship merchandise) | 


( Name 
Address 
City 


i 
i 
State Zip — 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


David M. Bissegger: 


Solar - 
greenhouse 
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By EDWARD MORAN 


This compact, easy-to-build at- 
tached solar greenhouse, located in 
Phoenix, Ariz, provides an ideal 
space for growing vegetables in 
winter without using any auxiliary 
power for heat. Likewise, in sum- 
mer, no exhaust fans are required 
to prevent overheating. Dave Bis- 
segger designed and built the struc- 
ture for just $275, including $85 for 
the cost of the solar components. 
Dissatisfaction with off-the-shelf 
greenhouse kits led Bissegger to do 
better on his own: "I think the kit 
greenhouses are inefficiently de- 
signed in terms of saving energy,” 
he says. “In being almost complete- 
ly covered with glass or some sort 
of transparent plastic, they cannot 
be insulated and therefore require 
an electric or gas heater. By not 
making efficient use of space, a 


Compact attached greenhouse provides 
ample growing space with minimum 
uninsulated surface area. Solar collec- 
tor/storage unit is next to house wall. 


large volume of air has to be heated 
to keep the plants warm." 

Bissegger reduced the size of his 
greenhouse to minimize both 
glazed area and inside volume. To 
do so, he designed a multilevel 
growing space in the front (south 
side). The bottom-level trough, one 
foot deep, is built of concrete and is 
suitable for deep-rooted plants. It 
doubles as the foundation of the 
greenhouse. 

Above are five-inch-deep ply- 
wood boxes suitable for smaller or | 
leafy vegetables. Potted plants are 
suspended from racks. A total of 60 
square feet of growing space is thus 
provided on several tiers—not bad 
for a solar greenhouse measuring 
only 12 feet long, six feet wide, and 
seven feet high, “The plywood 
boxes cast a shadow on the lower 
level but only when the sun’s angle 
to horizontal exceeds 45 degrees. 
This does not occur between late 
October and late February in Phoe- 
nix, and all plants receive maxi- 
mum solar radiation at this time— 
when it’s most needed,” says Bis- 
segger. 

The greenhouse is built of two- 
by-four framing (see drawing). It 
is double-glazed with 11-mil Clo- 
pay transparent vinyl. The inner 
layer is stapled to the inside face of 
the two-by-four framing, and the 
outer layer is stapled to the two- 
by-fours’ outer face, providing a 
114 inch air space between. 

Fiberglass batts 344 inches thick 
insulate the opaque sections of the 
greenhouse: the sides of the solar 
collector, the roof, the bottom half 
of each door (there is one at either 
end). The upper half of each door 
is insulated with a two-inch-thick 
foam-rubber pad that is removed in 
summer for ventilation when the 
upper half of the door is folded 
down. 

Inch-thick polystyrene with alu- 
minum-foil facing insulates the 
greenhouse from the wall of Bisseg- 
ger’s house. These rigid plastic 
slabs form the back of the solar 
collector/storage unit (see draw- 
ing). The collector absorber plate 
is made of two three-by-12-foot 
panels of corrugated aluminum sid- 
ing painted black on the south- 
facing side. Four vertical two-by- 
fours support the aluminum panels. 
The collector is glazed with a 
double layer of transparent vinyl, 
with a one-inch air space separat- 
ing the outer 11-mil layer from the 
inner 7.5-mil layer. 

Bissegger created a heat-storage 
well between the polystyrene and 
the aluminum siding by filling the 
six-foot-high, nine-inch-deep cavity 

Continued 


Try the solution. 
Camel Lights. 


Camel Lights. Finally, a cigarette that solves the 
low tar/low taste problem. Because only Camel 
Lights has a richer-tasting Camel blend 
formulated for low tar smoking. 

At 9 mg tar, it delivers all the satisfaction 
thats been missing from ordinary low tars. 


Satisfaction. Only 9 mg tar. 


Warning: The Surgeon General Has Determined pga Em. 
That Cigarette Smoking Is Dangerous to Your Health. p mma T 8mg."tar", 0.8 mg. nicotine 
— | av. per cigarette by FTC method. 


Solar greenhouse 


[Continued] 


"Él MARIO 
4) ANDRETTI 


Slats are placed on roof in warm 
weather to divert sun's rays, preventing 
overheating without using exhaust fans. 
"Dutch door” at right swings down. 


S-K TOOLS” 
Indy Sweep? 
Specials 


with two tons of river-bottom stone. 
Direct solar insolation as well as 
reflection from white surfaces in- 
side the greenhouse throw heat 
onto the aluminum panels which, 
in turn, transfer it to the rock; at 
night, the heated rocks slowly rera- 
diate heat back into the green- 
house. “The vinyl double-glazing 
reduces this radiation to a small 
degree,” says Bissegger, “but its 
main purpose is to reduce convec- 
tion, which would otherwise allow 


ROOFING 


SAVE $3391 over 49%* 


20 pc. 3/8" dr. Socket Set. 

No. 4520-679. 

The perfect tool assortment for 
handling hundreds of general 
automotive and industrial jobs. 
Reg. value of individual tools 
$68.89. 


$ 34? 8 suggested user price. 


2x 4's 


ALUMINUM 


i" POLYSTYRENE SIDING 


ALUMINUM FOIL 


SEE YOUR AUTO PARTS 
OR HARDWARE STORE 
FOR BIG SAVINGS ON 
THREE MORE SETS. 
FULL LIFETIME BRU 


CROSS SECTION 
OF SOLAR 
COLLECTOR UNIT 


WARRANTY 
€&G-K " DRESSER ESS: 


HAND TOOL DIVISION, 
DRESSER INDUSTRIES, INC. 
3201 North Wolf Road, 
Franklin Park, Il. 60131 


*copyright 1979 DRESSER INDUSTRIES, INC. 


CONCRETE 
FOUNDATION 
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the collector to cool off too fast.” 

Painting all opaque surfaces 
white inside the greenhouse serves 
another important function: It pre- ` 
vents heliotropism—the tendency 
of plants to grow toward a single 
light source. This results in un- 
healthy plants. White surfaces re- 
flect the sunlight that enters the 
greenhouse so that the plants grow 
as if they were receiving sunlight 
from all directions. 

Last winter, temperatures in the 
greenhouse were always at least 15 
degrees warmer than outside tem- 
peratures all night. “Most of the 
winter,” says Bissegger, “inside 
temperatures were never below 55 
degrees F." 

In warm weather, Bissegger 
simply leaves the doors open and 
slips three-inch-wide wooden slats 
into slots provided in two-by-twos 
that are attached to the greenhouse 
framing on top of the outer glazing 
(see photos). These shade the 
greenhouse from direct solar radia- 
tion during the summer months. 

To ask a specific question, send a 
stamped return envelope to David 
M. Bissegger, 4233 E. Desert Cove 
Ave., Phoenix, Ariz. 85028. 


p] ZU _ FIBERGLASS INSULATION 


MASONITE CEILING 


3"- WIDE 
SLATS 


32" 


TWO LAYERS OF 
TRANSPARENT VINYL 

STAPLED TO 
INSIDE AND OUTSIDE 
EDGES OF 2x 4's 


FREE CAREER BOOKLET 


36 Ways To 
Help You Qualify 
For The Job You Want 


Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you—with no obligation to buy anything, now or ever. 


A’ HOME, in your spare time, you can now earn the 

College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Program of your choice—with no obligation to buy 
anything, now or ever. 

Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 1976-1977. 


* 


In addition, you will receive a free *Demonstration 
Lesson" that also lets you see for yourself why 
getting the career training you need most may now 
be easier than you think. 

When students enroll in these programs, their 
lessons and career training materials are delivered to 
their homes—and each lesson includes an *Open 
Book” exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book" testing—which allows you to 
concentrate on learning instead of worrying about 
grades—has proven so successful for adults it is now 
used in many colleges. 

In short, your free *Demonstration Lesson" will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 


If postpaid card is missing, send your name and address to: 


FREE CAREER BOOKLET 


Center for Degree Studies * ICS * International Correspondence Schools 


SCRANTON, PENNSYLVANIA 18515 


The Center for Degree Studies is Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools—and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center—no matter which City or State yeu now reside 
in—if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates—and employment opportunities differ from 
company to company and city to city—you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice—no 
matter which Career Program they select... regardless 
of past experience. 


When you receive your free career booklet and 
free “Demonstration Lesson" in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country—including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice—if you wish, your employer will be kept - 
informed of your progress—so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 


In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you—with no obligation to buy anything 
now or ever. 

So just take a moment to check your Career Program. 
Fill in your name and address. And mail the card today. 

Your Free Career Booklet and Free “Demonstration 
Lesson” will be mailed to you promptly. 


MAIL THE ATTACHED CARD e NOSALESMAN WILL CALL 


‘SHOES 


The fittir 
work oxfords - 
on concrete 
are at your 

Red Wing 

Dealer. 


The sure cure 
for 5 o'clock feet. 


From Italy . . . The Ultimate in 


HISTORIC SHIP 
REPLICA KITS 


Frame and Plank Construction 


World famous SERGAL and 


MANTUA kits: large magnificent 
replicas (up to 51" long) with 
beautiful walnut planking and com- 
ponents and cast-brass details. 
Virtually museum pieces when 
completed. Large-scale plans, En- 
glish instructions, all materials in- 
cluded. Also, hundreds of other 
superb Italian kits, plans and ac- 
cessories. 


Send for 116-pg full-color catalog, 
only $3, refunded with first order. 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. Dept. PS-4 
230 Second St., Dunellen, NJ 08812 


Please send full-color catalog. 
$3. check enclosed. 


Name 
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State Zip 
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"SAY SVIOKEY— 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Points don't last long 


Its impossible to keep distributor 
points in my 1971 Mercedes for any 
length of time: Both sides of the points 
burn up. 

They told me the condenser was 
faulty and installed a new one—and 
still the points burn up in short order. 
What's wrong? 

Harold H. Blaney, E. Liverpool, Ohio 


If electrical components have correct 
values, and input current is correct, 
biggest point burner l've seen is oil 
contamination in liquid or vapor form. 
So vent or seal as you can. I believe 
you'll get some relief then. 


Noisy engine with synthetic oil 


| have a Chevy Il engine in my boat. 
This engine is also known as a 120 
MerCruiser. 

At 75 hours’ running time | installed 
Mobile | and changed the filter. | have 
experienced noise on start-ups after 
sitting overnight. | think | can hear 
connecting-rod noise whenever the en- 
gine is running. After the engine has 
gone an additional 100 hours, noise is 
no worse. Oil pressure is 35 to 40 psi 
at 3000 rpm. 

Is this noise hurting my engine? It 
seems to run more freely with Mobile 1, 
and is not using any oil at all. 

Edward R. Keys, Louisville, Ky. 


Your engine has too much clearance 
for the light oil. It's not right to run an 
engine that you can hear and feel 
vibration from. It's got to shorten 
normal life some. | don't predict an 
extremely short life, but the compro- 
mise is too much. 


Oil-burning problem 


We have a '66 Cadillac, 429 cu. in., that 
mysteriously consumes oil. At 98,000 
miles it was burning one quart per 250 
miles. We did a quick head job and re- 
ringed with chrome-edge rings but only 
got one quart per 500 miles. Two spark 
plugs were constantly fouling. So we 
pulled the engine out 30,000 miles 
later and decided to do it right. We 
had the block bored (even though it 
could have gotten by without it) and 
replaced every moving part (from the 
fuel pump, timing chains, and pistons 
to the windshield wipers). We used 
moly rings and got one quart per 250 
miles, which dropped to 150 miles 
after 300 miles. 

We took the car to the people who 
had done the machine work and asked 
them to fix it. (We have over $1000 in 


the engine at this point.) They tore it 
apart but could find nothing wrong; 
however, they re-ringed it, and re- 
placed the valve guides. They put it 
back together, froze up a crankshaft 
bearing in the first 50 miles, tore it 
apart again, put in a new crankshaft, 
put it back together and now it still 
uses one quart per 500 miles. 

The head was magna-fluxed but no 
cracks were found. There are no visible 
leaks. The tailpipe is white, and no 
plugs are fouling. The 429 had no 
valve adjustments. The only pollution 
control is a replaced PCV valve (we 
blocked this off for 300 miles but that 
didn't change oil consumption). The 
vacuum system shows no oil in it. The 
engine runs fairly cool and fairly 
smooth (a small valve-train noise 
under "no load' road driving). Our 
theory is that oil is somehow getting 
by the rings and burning evenly. Got 
any suggestions? 

D. R. & R. L. Wilson, Stonewall, La. 


Step one, check cylinder leakage to 
see if it's in the ballpark. Step two, put 
a pressure gauge someplace to mea- 
sure crankcase pressure. If it's above 
normal it will flood rings. 

| believe you're losing your oil past 
rings or down the valve guides be- 
cause of too much pressure inside the 
engine (lack of venting). Another pos- 
sibility: Too much top engine oil, loose 
cam bearings, and loose lifter bores 
can flood piston skirts and overwork 
rings. 

Some replacement pistons don't 
have enough oil drain-back in the oil- 
ring groove. It's tough to control oil 
unless everything is right and tight. 


Surging problem 


My wife has a 1974 Toyota station 
wagon which, when driven at a steady 
speed in the 20- to 40-mph range, has 
a tendency to surge. We have had the 
vehicle to several mechanics in town, 
including the Toyota dealership, and as 
yet no one can solve the problem. Any 
ideas? 

M. J. Winship, M.D., Missoula, Mont. 


First thing l'd do would be to check for 
a too-lean fuel mixture in that driving 
condition. 


How about that new synthetic? 


l've heard a lot locally about Tenneco 
Chemical's new series of synthetic 
gasoline- and diesel-engine lubricant. | 
would like to use it in my large Buicks, 
454 c.i.d. and 350 c.i.d., with under 
30,000 miles. Do you have any opin- 


ions on this lubricant? l'm sending 


along a product data sheet for your - | 
use. qurus. 


Jim Magin, Longmont, Colo. 


Specs look good but | don't have any It's the lowest-priced travel 
experience with it or know anyone who trailer that we make. 
has. Also, the specs you sent are test | But you'd never know it. 


data and don't tell anything about its 


chemistry. Lubricants have to be tested You'll get features you d expect 


in real life quite a while. Nobody can in a much higher priced RV. For 
give an opinion off the cuff that's worth 1979, there's a new, exciting 
anything. exterior look. And many new 
appointments on the inside. 
About octane Taurus space. And Taurus 


| am very disappointed in your answer style. Check them out. Soon. 


to the question raised by Frank Swin- 
gle of Santa Barbara, Calif., about 
boosting the anti-knock characteristics 
of fuel procured with an anti-knock | 
index of 94.5 [September]. | 

As a retired engineer, | advise you 
of the following: 

(a) The figure shown on gasoline 
pumps is the index, and not the “oc- 
tane” value. 

(b) The index is the quotient 
obtained by adding the “Research” 
octane rating and the “Motor” octane 
rating and dividing that by two. 
Observe on most pumps it indicates 
“R+M = 2 = 94.5.” 

(c) Since Frank's car requires 100 
octane, | must assume it's “Research 
Method” octane. Most premium fuels 
with a 94.5 index are 99 Research and 
90 Motor, thus 99 + 90 — 2 = 94.5. 

W.N. Kleindienst, Stow, Ohio 


Thank you for your constructive criti- 
cism. | hope your brief explanation will 
help readers understand and choose fuel 
to alleviate problems of mismatch of 
present engines and fuels. Already, 
pre-ignition in new cars is driving 
everybody crazy. 


Needs leaded hi-test 


| have just acquired a 1970 Buick Elec- 

tra from a relative who put only 

33,000 miles on it and had it taken 

care of regularly. As you can guess, I'd 

like to keep it awhile. However, it is i - Ma ue 

getting harder and harder to find prem- Terry 

ium gas with lead, and the book wie | | å 4 

recommends the higher octane and so Mer TALI RUS 

do you. Is there anything | can do to : 

overcome this? Can | add my own For information write: Fleetwood-Taurus BY FLEETWOOD, 

lead, or something like that? Dept. M49, , PO. Box 7638, Riverside, CA 92523. The World's Largest Manufacturer of Recreational Vehicles 
R. C. Buck, Madison, Wis. = | 


You're in trouble. Leaded high-octane 


fuel 96 or better is about gone. Adding SOLAR pe 

lead is out; it's plumb deadly, illegal, : | Order Eyeglasses 

and nobody would sell you any. Hot- — * Dit S Aia tae. NR. . | | | 

rod parts stores sell additives such as = Sy hÀ 10 below treezing! Lets you grow | Mail and Save. 

Moroso's. But they're too expensive for | ui nios Uwe UA AING. MORIA Dp | 
ide | einlegen col i es, prescription glasses 

everyday use, though they do the job. | | iu Send for starting facis and FREE ip | (or your present lenses 


St. James, NY 11780 (7. waa! duplicated) by mail and 
— {||} atbig savings. As low as 
$14.95 — frames, lenses, 
and case! Satisfaction 


WC guaranteed. Write for 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers, Got a prob- 


| fees OFFERS A NEW nANGE OF 
| A MINERAL/METAL DETECTORS 
YN Call Toll Free 800-447-4700 


free catalog. 


lem? Send it to: ‘Say, Smokey—," > Zest. 1959 22 All lenses, all styles. 
Popular Science, 380 Madison White's Electronics, Inc. S Prism Optical, Inc., Dept. PS49 
Ave., New York 10017. Ques- [| 1011 PLEASANT VALLEY RD., 10992 N.W. 7th Ave., N. Miami, FL 33168 


tions cannot be answered by mail. SHEET HOME, OREGON 1/08 
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DETROIT REPORT 


By JIM DUNNE 


. Smalier does pay 


The 1980 General Motors compacts 
that go on sale this month will offer a 
spectacular seven- to nine-mpg fuel- 
economy improvement over the models 
they replace, thanks to their smaller 
engines and lighter weight. A four- 
cylinder Chevrolet Citation, Olds Ome- 
ga, Buick Skylark, or Pontiac Phoenix 
will average about 27 mpg in com- 
bined  city/highway driving.  Perfor- 
mance will not suffer, though. In proto- 
type cars, zero-to-60-mph times are 
reportedly around 15 seconds with the 
2.5-liter four, and 12.7 seconds with 
the 2.8-liter V6. That's in line with 
today's V8-equipped big cars. Europe 
has been building cars like this for 
more than a decade. If the new U.S. 
compacts gain the same acceptance 
here that the European compacts have, 
they will quickly become the leading 
sellers in GM's lineup. 


More Chrysler front-drives 


Chrysler plans to replace the Vo- 
lare/Aspen with a new  front-drive 
series in 1981. This new car will be 
based on a new mid-size chassis, and 
will eventually be used as a base for a 
number of car lines, including person- 
al-luxury types and sporty models. A 
2.2-liter four-cylinder engine will be 
the base power plant, but optional 
engines will include large six-cylinder 
types. 

The plan means a huge investment 
for the financially troubled company, 
for both the new body and the new 
engine. It's necessary, however, if 
Chrysler is to meet the 27.5-mpg 1985 
fuel-economy standard and, at the 
same time, stay competitive with the 
front-drive models coming from GM 
and Ford. With that move, only the 
full-size Chrysler, Dodge, and Ply- 
mouth sedans (a new, full-size Plymouth 
is likely) will retain rear-drive systems 
in the last half of the 1980's. 


Mazda to end 
Ford Courier production 


Toyo Kogyo, manufacturer of Mazda 
cars and trucks, has decided to end 
production of the Courier pickup that it 
builds for Ford. Production is reported- 
ly due to end "around 1980," at which 
time Ford will have its own smaller 
pickups on the market and won't need 
the Japanese-built vehicle. Although 
the smaller pickups now in the works 
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from Ford and other American builders 
aren't expected to ever be as small as 
the present imports—at least not in 
the foreseeable future—they will be so 
close in size and performance that the 
"captive imports" the companies now 
sell would be redundant. 

Production of the Mazda B2000 
pickup, which is what the Courier real- 
ly is, will continue after the Ford mini 
is dropped. In fact, sales efforts are 
expected to be boosted, as Mazda 
pushes to increase its share of the U.S. 
market. Courier sales have been run- 
ning about 80,000 vehicles per year. 


. 1980 Seville 


The 1980 Cadillac Seville will follow 
the familiar brides’ tradition of some- 
thing old, something new.” Up front, it 
will again look like any other Cadillac, 
with an egg-crate grille, heavy bumper, 
and dual rectangular headlights. In the 
rear, though, styling will be radically 
different. A sweeping line reminiscent 
of the English Daimler sedan will be 
pressed into the fender, and the trunk 
will be a bustle-type, very much like 
those on cars of the 1920's. Missing 
will be the stiff, upright backlight that 
has been a Seville trademark. In its 
place will be a sloping rear window 
that will blend with the curve of the 
new fender lines. 

Under the hood, Seville will borrow 
the front-drive power train introduced 
on the Eldorado this year, something 
GM revealed would happen three years 
ago when the Seville was first intro- 
duced. Insiders look for Cadillac to 
market the Seville as a  four-seat 
sedan, so it doesn't compete with the 
six-passenger deVille. Presumably. to 
go with the borrowed features, the new 
Seville will be available in blue. 


1980 Continental Mark VI 


The present Lincoln Continental Mark 
V will undergo a complete redesign 
and size reduction for 1980, emerging 
as the Mark VI. This will be Lincoln's 
first opportunity to make the changes 
necessary to improve fuel economy 
from the current poor 13-mpg com- 
bined city/highway average. The chas- 
sis will be based on the Fairmont, but 
the new car will be bigger outside, and 
will use many larger parts. The major 
mechanical differences will be a small- 
er, lighter drive train—with the 351- 
cu.-in. V8 as the top engine—and unit- 
body construction instead of the sepa- 


rate frame-and-body type of the pres- 
ent car. Because it'll be lighter and 
will use smaller engines, fuel economy 
will take a big three- to five-mpg jump 
from the present car's EPA ratings. 


Thunderbird and Cougar, too 


The 1980 Thunderbird and Cougar will 
share Ford's new personal-luxury-car 
chassis with the Mark VI, although 
they will sell for thousands less. The T- 
bird will revert to the classic styling of 
earlier models, meaning a return of 
wide rear roof supports. Up front, the 
styling will be similar to that of the 
present car. Despite the new car's 
smaller size, the long-hood/short-deck 
theme will continue. Serious efforts 
will be made to improve the fuel econ- 
omy of both cars, such as offering a 
six-cylinder engine in the Thunderbird 
for the first time. Overall, the new cars 
will provide average fuel economy in 
the 22-mpg range, a sharp improve- 
ment over the present 16 mpg. 


Diesel van dropped 


Chrysler has dropped the diesel-engine 
option from its van and pickup lines, 
for many of the same reasons we 
discovered in our diesel-pickup test 
last May. Its power was less than 
American drivers expected and, as a 
$1790 option, its cost was too high. 
Besides, the engine needed at least 
1000 miles of break-in service before it 
could be run at full power, and that 
brought many customer complaints. 


No one's perfect 


It's rare for a big company to admit a 
mistake, but GM is doing just that by 
introducing four-door notchbacks in the 
Buick Century and Oldsmobile Cutlass 
series for 1980. The new models will 
sell alongside the highly unpopular 
fastback "'aero'" sedans Buick and 
Olds introduced two years ago, sales 
of which have been a minor disaster. 
Since it takes about two years to get a 
new body style into production, it’s 
clear GM realized at virtually the same 
time the fastbacks were introduced 
that their styling was wrong. Though 
identical to the Malibu in most areas, 
the new sedans will have a different 
look in the backlight, more upright and 
formal in appearance. insiders look for 
the four-door fastbacks to be quietly 
dropped shortly after the new bodies 
are introduced. 


Turbochargers no fad 


Just about as many turbo engines are 
now in the works as are diesels. That 
means that a majority of new power 
plants are being planned with turbo- 
chargers in mind. Ford, GM, Chrysler, 
and AMC all have turbos in their 
future, on just about any kind of 
engine—gasoline, diesel, big, medium, 
and small. Just by adding turbocharg- 
ing to each of their base engines, a 
company can double the number of 
power options it can offer. is) 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Oil For Many Uses. I use 10W-30 
engine oil in my car, and also use it to 
lubricate the door hinges. Does it really 
matter which grade of engine oil is used 
for things like door hinges? 

G.C.T., Toronto, Ont., Canada 


In general, most any grade of motor oil 
can be used as a general lubricant for 
door hinges and latches, as well as 
hood and trunk hinges. However, a 
IO0-weight or a 20-weight oil is pre- 
ferred because they would provide 
better lubrication in extremely cold 
temperatures. 


No Need To Flush. Every 3,000 miles, 
I change the oil and filter on my 1964 
Cadillac with 97,000 miles. Before this 
procedure, I flush the motor out with a 
mixture of oil and kerosene and let the 
motor run about 3 minutes. Then I drain 
out the old oil and change the filter. Do 
you consider this to be a good practice 
to follow? 

R.A.W., Longmont, Colorado 


It is not a good practice to flush an en- 
gine with kerosene and let it run for a 
few minutes. A solvent such as this has 
few lubricating qualities, is too thin to 
cushion engine parts, and if the engine 
is hot, a fire could even result. Your en- 
gine would remain clean if you just con- 
tinue your good practice of changing 
oil and filter at 3,000 mile intervals. No 
flushing is necessary. 


2-Stroke Suggestion. I’m confused as 
to what oils to use in two-cycle engines. 
Should the oil be detergent or non- 
detergent? Can all two-cycle engines 
use 2-stroke oil? 

R.L.C., Oxford, Arkansas 


Automotive detergent oils should never 
be used in two-cycle engines. The 
metallic additives used in "SE" and 
"CC" type oils will probably foul spark 
plugs, plug exhaust parts and cause 
generally poor performance in two- 
cycle engines. Regular non-detergent 


oils will not provide any of the benefits 
of good high-performance 2-stroke oils 
that are fortified with special ashless 
detergents and other additives to im- 
prove two-cycle engine operation. In 
two-cycle engines, our advice is to use 
only a 2-stroke oil such as Pennzoil 
Premium Outboard Oil, Pennzoil 
Multi-Use Two-Cycle 50 to 1 Oil, or 
Pennzoil 2-Stroke Motorcycle Oil. 


Cycle Substitutes. I’ve always used 
Pennzoil in my car, and would now like 
to use it in my new Harley Davidson 
motorcycle, rather than the Harley 
Davidson brand of oil. Would you ad- 
vise me as to which grades of Pennzoil I 
could safely use to satisfy Harley’s en- 
gine requirements? 

J.M., Franklin, Louisiana 


Harley Davidson brand oil is not 
labeled with SAE grade numbers. 
They're distinguished by Saybolt Uni- 
versal Seconds instead of American So- 


clety of Automotive Engineers grade . 


numbers. Pennzoil with Z-7 exceeds 
Harley Davidson engine requirements. 
Below 40"F., use Z-7 SAE 20W-20, 
above 40*F., Z-7 SAE 40, and for ex- 
treme hard usage in summer months 
use Z-7 SAE 50. If you prefer a multi- 
grade oil for all-season use, we rec- 
ommend Pennzoil 4-Stroke Motorcycle 
Oil SAE 20W-50 or Pennzoil Z-7 SAE 
20W-50. 


Have a Seat. l've always been a 
Pennzoil user. I recently purchased a 
1978 Pontiac Firebird and I want to 
know how long I should wait before 
using Pennzoil P-Z-L Extended Life 
Motor Oil. I’ve heard I should wait at 
least 10,000 miles until my engine 
seats. Is this true? 

S.R.F., Campbell, CA 


Pennzoil P-Z-L Extended Life Motor 
Oil can be put into your crankcase at 
any time. Piston rings are lapped in at 
the time of manufacture before they are 


installed in the engine, so no seating is 
required. 


Racing Report. Please explain the dif- 
ference between Pennzoil 30-weight 
Motor Oil and Pennzoil 30-weight Rac- 
ing Oil. Would you recommend the rac- 
ing oil over the regular motor oil for a 
normal street automobile? 


R.D., San Antonio, Texas 


Pennzoil Z-7 Motor Oil and SAE 30 
Racing Oil meet the same "SE-CC" 
service classification and contain 
equivalent amounts of detergent- 
dispersant additive treatment. How- 
ever, racing engines are operated at ex- 
tremely high speeds and high RPM's, 
creating more oil aeration. Therefore, 
more anti-foam additive is needed in 
racing oil. Foaming oil will not circu- 
late properly or provide film strength 
needed to protect bearing surfaces. In 
addition, extra extreme pressure addi- 
tive is used in racing oil because severe 
stresses develop in high-performance 
engines operated at peak power and 
speed. Since racing oil is formulated to 
handle abnormal heat and pressures 
not generated in normal street driving, 
there is no reason to use it over Pennzoil 
Z-7 Motor Oils in an ordinary street car. 
In fact, Pennzoil Z-7 Motor Oils pro- 
vide more than enough protection for 
normal street driving. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


Street Bike 
Named Desire. 


Also known as the 

CX500 Custom. There 

should be a full-width mirror 

at every Honda dealer. Be- 

cause if you saw how you look 
on this one, you'll know it was 
made just for you. That's why we 
call it the Custom. 

Its contoured saddle and tear- 
drop tank let you ride low and easy 
Pullback handlebars give you that 
laid-back look. Engine parts are 
spit-polish bright. Rear tire is 


fat. Mufflers are short and Qe 
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weet. Black, highlighted ComStars™ As you can see the Customs like 


»ok as tough as they really are. no other Honda we've ever made. 
We even went so far as turning Actually it's like no other motorcycle 
jthe cylinder heads 22 degrees to anyone's ever made. Not on either 
keep CV carbs away from knees. side of either ocean. Not with the 
You get a sleeker profile than you combination of looks and power 
ever thought possible on a bike that this one's got. 
p = with this much power. It's got the very same engine 
| ^ Lean and hungry and drive train that revolutionized 
- a for action. | the middleweight class last year. And 


engines like Honda's liquid-cooled, 
shaft-driven 496 cc V-twin don't 


A come along very often. Nor do 
SN | a bikes as special as the Custom. 
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See the one you've been waiting 
for Honda to build. At your Honda 
dealers today. And please — always 
ride safely 


Always wear a helmet and eye 
protection. Keep lights on. Model availability 
may be limited. For free brochure, write: Ameri- 
can Honda Motor Co., Inc., Dept. P S49CXC, Box 
50, Gardena, Ca. 90247. See Yellow Pages for 
nearest Honda dealer. ©1979 AHM 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


PS/Whats News 


After years of resisting a world-wide 
trend, General Motors has finally 
bowed to the engineering logic of front 
drive for a small economy car. With 
tough government-mandated mpg stan- 
dards to meet in the next few years, 
the move was inevitable. If you have 
followed the evolution of front-drive 
designs by European makers, the over- 
all layout will seem familiar. But there 
are fascinating details and variations. 
Furthermore, this X-body GM car will 
be doubly interesting to a lot more of 
you because it will be the first front- 
drive car you have owned. This must 
be true because GM consistently sells 
about half of all the new cars bought in 
this country. 

Our first look at the new cars was 
under conditions of extraordinary secu- 
rity. Chevrolet brought several early 
prototypes to a large estate in West- 
chester County, N.Y., 
selected group of magazine editors. 
The estate was locked and only those 
with appropriate credentials were ad- 
mitted. Our cover artist, Ray Pioch, 
was there with his pad, pencil, and 
indispensable Polaroid. He crawled 
over, under, and around the cars until 
he had recorded every engineering 
detail. Then he put all these bits and 
pieces together into the perspective 
you see on the cover. We are allowed 
only to tell you the engineering story 
this month. It begins on page 74. Next 
month we'll show you how the cars 
look and tell you how they ride and 
drive. 


Sun trap wins award 


One of our series of Leisure Home 
designs, Sun Trap, designed by archi- 
tect Al DeVido [PS, Nov. '78], has 
won two HUD/DOE awards for homes 
using passive solar heat. The DeVido 
design won both a design award and 
a construction grant in HUD's Passive 
Solar Residential Design Competition 
and Demonstration—conducted in co- 
operation with the DOE and Solar En- 
ergy Research Institute. Awards were 
made for 145 designs for new homes, 
and 80 awards were given to builders 
of one or more of the award-winning 
homes for sale on the open market. A 
DOE official said, "This is the first 
step in accelerating the commercializa- 


to show a: 


tion of passive solar designs in the 
marketplace.'' 


More about mpg 


Many of you have written to ask for 
more information about the phenome- 
nal mileage some of the cars got in 
those economy driving contests spon- 
sored by DOE that | wrote about in a 
couple of recent columns. How was it 
done? What kind of carburetor did 
they use? What special preparation? 

l'm sorry to disappoint you, but 
there is no secret. The rules require 
that the cars be stock-equipped and 
meet EPA emission standards. The 
winning cars were carefully inspected 
afterward to be sure no rule beaters 
were slipped in. The real answer may 
seem a little dull: Driving skill and 
proper tuneup. There are a few practi- 
cal tips apart from these basics that 
professional economy drivers always 
use—but l'Il tell you more of that later. 

Rather than listing a bunch of 
rules for economy driving, let me tell 
you about my experiences a while 
back. | fitted my car with an mpg 
gauge that read out the miles-per- 
gallon at any given time. | could see 
instantly how my driving affected mpg. 

| knew from my records that | aver- 
aged between 16 and 18 mpg on a 
weekly basis. My first shock came 
when | accelerated up a long hill near 
my house (as | usually do when I’m 
late for work)—the pointer on the 
gauge dropped to six mpg! Later ! 
repeated this with four adult passen- 
gers and the gauge indicated four mpg. 
| drove with the mpg meter on my car 
for about a year. | found, to my 
surprise, that | could consistently get 
28 mpg on a level highway at 40 to 50 
mph steady speed. If | accelerated to 
pass a truck, the mpg dropped to 10 or 
12. If | maintained a constant speed 
going up a hill, my mpg dropped, but if 
| kept a constant throttle position and 
let the car lose a little speed as we 
climbed, the mpg remained fairly 
steady. When | drove 65 or 70 mph, | 
got 12 to 13 mpg. 

It became a game to keep the point- 
er as high on the dial as | could. | 
watched traffic well ahead to avoid 
braking, which, of course, would mean 
accelerating to get back to speed. | 


eased away from a red light as though 
there was an egg between my foot and 
the accelerator pedal. These experi- 
ences can suggest to you why you may 
not get as good mpg as you think you 
should—assuming, of course, that you 
always keep your car in perfect factory 
tune. 

Now for those other tips ! promised: 
Inflate your tires three to five pounds 
more than recommended pressure, jack 
the front wheels and make sure they 
spin freely with no brake or bearing 
drag, use synthetic oil in the crankcase 
and synthetic lubricant in the differen- 
tial (unless you have a limited-slip 
type), make sure the front wheels are 
in perfect alignment, buy your gasoline 
in the cool of early morning, check the 
heat-riser valve frequently to be sure it 
moves freely, and never carry more 
weight in your car than necessary. 


Get ready for the diesel 


Despite recent news stories saying that 
diesel car engines emit unacceptably 
high levels of air pollution, experts 
close to the auto industry are con- 
vinced you will see more and more 
diesel-powered cars in the showrooms. 
A major factor that keeps many drivers 
from choosing a diesel is simply that 
they don't know much about it. 

A new book should go a long way 
toward remedying that. Jan Norbye, 
former automotive editor of Popular 
Science and still a consulting editor, 
has written Modern Diesel Cars, pub- 
lished by TAB Books, Blue Ridge 
Summit, Pa. 17214. It is available in 
paperback for $5.95 and hardbound at 
$9.95. In easy-reading style, Norbye 
covers just about everything a consum- 
er needs to know about automotive 
diesels. And he tells the advantages 
and disadvantages of different manu- 
facturers' approaches to solving diesel 
design requirements. You benefit from 
Norbye’s wide experience in his per- 
sonal driving reports on just about 
every modern diesel car you might 
want to buy. 


Ur P oen 


Editor-in-Chief 
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Pioneer Venus 


-report from the mysterious planet 


NASA's dramatic assault 
on Venus shows a world even 
more alien than expected 


By JIM SCHEFTER 


MOUNTAIN VIEW, CALIF. 


As we gathered in early December 
in NASA's Ames Research Center 
here, a convoy of Pioneer space- 
craft and probes—most of them 
mute—approached the planet Ve- 
nus, more than 30 million miles 
away. Along with several dozen 
other reporters and writers, I was 
waiting for Venus to give up its 
secrets. In the nearby control cen- 
ter and support room, about 100 
scientists waited, too. 

Preparations for this assault on 
Venus had begun in 1971. Finally, 
Pioneer Venus 1, the orbiter (part 
one of the dual mission), was 
launched on May 20, 1978. On 
August 8, the multiprobe, Pioneer 
Venus 2, designed to separate and 
penetrate the hostile Venusian at- 
mosphere at five different points, 
was hurled aloft. Both spacecraft 
bristled with scientific instruments 
whose measurements would en- 
hance our sparse store of knowl- 
edge about the bright planet, espe- 
cially its atmosphere and weather 
patterns [ PS, May ’78]. 

Now as we waited for the first 
big event, the orbiter reaching Ve- 
nus on December 4, we recognized 
how different this mission would be 
from other space probes. There 
would be no quick photos transmit- 
ted back, as we saw from the moon 
and Mars. Later, images would be 
hazy until there was time for com- 
puter enhancement. There would 
be no photos of the Venusian 
surface at all. 

There would be only sporadic 
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data for days, as scientists and 
mission controllers sorted out 
Pioneer Venus 1’s orbit around the 
Planet and began dissecting the 
telemetry signals. 

Then, just when the orbiter 
would be transmitting useful data, 
attention would turn to the atmo- 
spheric probes. Trailing the orbiter 
by five days, having followed a 
shorter trajectory to Venus, the 
probes had been ejected from their 
transporter bus in mid-November. 
But because of limited battery 
power they remained silent. Timers 
would turn on the probes’ instru- 
ments less than an hour before they 
hit Venus’ upper atmosphere. 


Thus as we waited, no one could 
be sure that the mission was going 
well. Yet it did. Within a minute of 
the predicted time on the morning 
of December 4, the Pioneer orbiter 
disappeared behind Venus. We lis- 
tened for news from mission con- 
trol, watching technicians at their 
consoles through closed-circuit 
television. For 20 minutes, there 
was nothing but an occasional 
voice counting down the time. 
Then the orbiter reappeared, its 
weak radio signals picked up on 
Earth. Controllers leaped to their 
feet and cheered, confirming that 
Pioneer was orbiting Venus. 


Continued 


Pioneer Venus multiprobe—right on target 


SOUNDER 


Pioneer Venus 2, the mul- 
tiprobe, consisted of a 
transporter bus, a 700-Ib. 
large probe (called the 
Sounder), and three iden- 
tical 200-Ib. small probes. 
On December 9, 1978, the 
probes entered the Venus- 
ian atmosphere 6000 miles 
apart on the Earth-facing 
side of the planet. The 
small probes are named for 
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their entry points: The Day 
and Night Probes entered 
the southern hemisphere 
on the day and night 
sides, respectively; the 


North Probe entered near 
the north pole (in dark- 
ness). The Sounder Probe 
entered at the equator in 
daylight. The probes took 
between 55 and 60 min- 
utes to reach the surface of 
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Venus after atmospheric 
entry. The bus entered the 
southern hemisphere on 
the day side, and burned 
up soon after entry, as 
planned. During descent, 
all transmitted scientific 
data via radio signals to 
NASA's Deep Space Net- 
work on Earth. 
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Computer-processed images (top) were created from data 
returned by the infrared radiometer aboard the Pioneer Venus 
orbiter. The radiometer measures thermal emission; thus it can 
"see" clouds on both the day and night sides of Venus. Left- 
hand image is a cloud map of the planet from 90° N to 30° S 
latitude. The highest and coolest cloud tops (shown deep blue) 
hover over the north pole. The deep magenta area represents 
the lowest, warmest cloud tops. Right is a polar view: The 
cross at the center marks the north pole: the circle represents 
the equator, Cloud-top temperature at the pole is —72° F 
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(215° K). Near the pole is warmest area, about —10° F 
(250° K}. At midlatitude it's —28° F (240° K). Large image 
above was created from measurements made by the ultraviolet 
spectrometer, also aboard the orbiter. Its crescent-shape im- 
age shows atomic oxygen in the upper atmosphere; the hori- 
zontal bars show atomic hydrogen extending far above the 
atmosphere. The hydrogen escape rate, which these data show 
to be very slow, provides information on the loss of water by 
the planet. This is a false color image: Yellow and orange are 
used to represent high intensity; blue shows low intensity. 
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By the next day, scientists were 
reporting early results. Briefings, 
conferences, and long background 
sessions gave us more details 
through the week. But the major 
excitement and attention were re- 
served for December 9, when the 
Pioneer probes would reach Venus. 
As we crowded into a small news- 
room that morning, here’s what we 
heard from mission control: 

10:27 am—“‘Okay, we have it. We 
can hear the communications from 
the Sounder Probe, right on 
time... we're locked on and got a 
signal.” . 

There was a quick cheer, then 
silence as we listened. 

10:31-10:44 am—“‘We’ve got the 
North Probe locked on ... all 
Sounder instruments are on... 
Night Probe is on . . . all instru- 
ments on the North Probe are on 
and operating." 

At 10:45 AM, exactly according to 
the schedule established more than 
a year earlier, we heard mission 
control report, *All instruments on 
all probes are on and working." 

Three minutes later the large 
Sounder Probe deployed its para- 
chute. In another two minutes all 
probes were in radio blackout be- 
cause of the intense entry heat— 
exactly as expected. From that 
moment, we were confident the 
mission would a good one. It 
would soon be mostly a matter of 
sorting out the results. 


What we've learned so far 


Some of that analysis has now 
been done. Pieced together, the 
various data show that Earth's 
cloud-shrouded neighbor is even 
more alien than expected. More- 
over, one surprising discovery is 
forcing scientists to re-examine the 
theory about how the solar system 
was formed. 

Investigators will spend months 
or years examining the torrent of 
data provided by the brief descent 
of the Pioneer probes. The Pioneer 
orbiter should continue its atmo- 
spheric and radar studies through 
most of 1979. But even as this issue 
goes to press, a new picture of 
Venus is taking form. 

The planet is hostile. Covered 
pole to pole by thick layers of 
clouds, the surface never sees the 
sun. As expected, the upper cloud 
deck is composed of sulfuric acid 
and water droplets. The next two 
cloud layers probably contain par- 
ticles of liquid or solid sulfur. 

A planet-wide jet stream blows 
around Venus at more than 200 
miles per hour. Early data showed 
the descending Pioneer probes en- 
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Early morning on Venus was captured 
by the cloud photopolarimeter aboard the 


countering turbulence, but other 
wind information was not included 
in the preliminary analyses. 

Breaking out of the clouds at 
about 30 miles above the surface, 
the probes fell through a thicken- 
Ing atmosphere. Instruments 
showed that the cloud base 1s stun- 
ningly consistent—almost exactly 
30 miles up everywhere on the 
planet. The next 10-mile segment 
was clear by any standards. A few 
particles, 1/10,000 of an inch and 
smaller, remained in the atmo- 
sphere. Then from 20 miles alti- 
tude to the ground no particles of 
any size were seen. 

“It’s a very clean atmosphere,” 
said Dr. Robert  Knollenberg, 
whose cloud particle-size spectrom- 
eter was designed to detect solids 
and vapor droplets. “Below 30 
miles, it was Immaculate.” 

But Venus is so unlike Earth 
that an immaculate atmosphere 
there doesn’t mean crystal clear or 


Pioneer Venus orbiter. The image was 
taken in ultraviolet light, using the spin- 


clean. As the probes fell, slowly 
wobbling like pebbles through wa- 
ter, they picked up evidence of in- 
tense chemical reactions. 
scientists knew that both atmos- 
pheric pressure and outside tem- 
peratures would increase dramati- 
cally during descent. So they did. 
As each probe broke out of the 
clouds at 30 miles altitude, atmos- 
pheric pressure was slightly more 
than at sea level on Earth. But the 
temperature was 194 degrees F and 
climbing. Venus receives almost 
twice as much solar radiation as 
Earth, but its dense cloud cover 
reflects more than half of this. 
Thus the net solar gain is about the 
same. According to accepted theo- 
ry, Venus is so hot—about 900 
degrees F at the surface— because 
of a so-called greenhouse effect: Its 


atmosphere allows incoming solar 


radiation to pass through but re- 
stricts the reradiation of heat out- 
ward. 


scan method, over a four-hour period. 
The image above shows the result of 


As predicted, pressures and tem- 
peratures soared as the probes 
sank. With 12 or 13 miles still to go 
to the surface, pressure was 35 
times that on Earth and the tem- 
perature was 628 degrees F. By 
that point, the data show, strange 
things were happening outside. 


Fires of hell 


“The atmosphere is probably not 
like our model at all," explained 
Dr. Thomas Donohue of the Uni- 
versity of Michigan, “Even though 
it was so clear, there was some- 
thing going on there. It opens a 
new field of investigation in chem- 
istry." 

Such chemistry, boiling in the 
lower Venusian atmosphere, almost 
certainly involves sulfuric acid. 
That probability became painfully 
evident. Spread thousands of miles 
apart across the face of Venus—two 
probes plunging down in daylight, 
two in darkness—the Pioneer in- 


computer enhancement. Now, low-con- 
trast cloud bands are visible. 
strument packages encountered 
identical misfortunes. 

Passing through 10 miles in alti- 
tude, each probe’s external temper- 
ature sensor reported nearly identi- 
cal readings of about 730 degrees 
F. Then in each case, signals 
became garbled, erratic, and use- 
less. Suddenly they ceased. All 
four probes lost temperature data 
for the final 10 miles of descent. 

Weeks later, engineers continued 
to puzzle over what happened. The 
best early guess was that the 
intensely corrosive sulfuric acid in 
the atmosphere had eaten through 
a wiring harness, shorting out the 
electrical leads to the temperature 
sensors. But there may be another, 
more mystifying, answer. 

One instrument carried aboard 
each probe was a nephelometer, 
designed to detect clouds by moni- 
toring variations in light. Within 
each nephelometer was a sensitive 
radiometer that reacted to even 


small changes in outside light. 
Those radiometers showed only 
gloom around the two probes drop- 
ping though darkness—until the 
temperature sensors failed. 

At almost exactly that instant, 
the radiometers detected a faint 
glow in the atmosphere. The glow 
grew brighter and brighter. 

Was the atmosphere burning? 
Was some extreme chemical reac- 
tion taking place that produced a 
visible glow? Or was the atmo- 
sphere reflecting a glow from the 
ground—volcanic activity, or a 
chemiluminescent reaction at the 
surface? 

"I think we were looking at the 
fires of hell,” Dr. Donohue ven- 
tured, "Whatever was there proba- 
bly happens all over the planet, but 
is only visible on the night side." 

If the fires of hell do burn on 
Venus, scientists will have years of 
work sorting out the planet's dy- 
namic complexities. But for now, 
the question of those. burned-out 
temperature sensors remains. 

Dr. Larry Colin, Pioneer project 
scientist at NASA's Ames Re- 
search Center, cautioned that a far 
simpler answer to that strange 
glow may be found. "It's possible 
that an electrical harness was burn- 
ing," Colin postulated. ‘““There’s 
too much of a close connection 
between the glow and the tempera- 
ture sensor failure." 

But that possibility doesn't sit 
well with Donohue, who maintains 
that the glow must have originated 
outside the probe: “There are 
enough strange substances in that 
atmosphere to be reacting at high 


temperatures and producing a 
glow." 

Furthermore, Donohue was 
working closely with Dr. John 


Hoffman of the University of Tex- 
as, Dallas, whose mass spectrome- 
ter, a device sent along to analyze 
the spectral properties of the Venu- 
sian atmosphere and hence quantify 
and locate noncorrosive gases, was 
turning up unexpected results. 
First Hoffman stunned his col- 
leagues by reporting that the atmo- 
sphere contains 300 to 500 times as 
much argon-36 as Earth. Then he 
found indications in his data that 
the lower atmosphere of Venus 
may be rich in methane. Could 
methane, either burning or reacting 
with other organic compounds, be 
the source of that strange glow? Of 
course, said Donohue. 

“But we're being very skeptical 
about the methane reading,” he 
added. “It could be an artifact (a 
residue from Earth) or it could be 
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Upswept  wing-tip 
feathers give added 
lift to marsh hawk 
about to land (above). 
The bird's slow-flight 
performance is na- 
ture's endorsement of 
wing-tip “sails,” un- 
der development at 
Cranfield Institute in 
England. Right: Piper 
Pawnee used for agri- 
cultural aviation was 
fitted with such sails. 
Result: Trailing vor- 
tices were reduced, 
which improved the 
accuracy of low-level 
crop spraying. 
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Feather-like projections 
from a plane's wing tips 
smooth air turbulence, 
increase lift, reduce drag 


By DAVID SCOTT 


CRANFIELD, ENGLAND 
A dramatic photograph of a marsh 
hawk about to land hangs in the 
office of John Spillman, senior 
lecturer in aerodynamics at Brit- 
ain’s Cranfield Institute of Tech- 
nology. In the photo, a few of the 
hawk’s wing-tip feathers are sepa- 
rated, like the fingers of a spread- 
ing hand, and flexed sharply up- 
ward. 

“Obviously they're providing 
considerable lift to help support 
the big bird in its slow final glide,” 
Spillman points out. In contrast, 
feathers along the trailing edges 
are swept smoothly back, showing 
a different air-flow pattern over the 
main wing surfaces. 

For Spillman, the picture is na- 
ture’s endorsement of his project 
for using smal] tabs extending from 
an aircraft’s wing tips to reduce 
drag and increase lift. His wind- 
tunnel experiments and full-scale 
flight tests have shown that these 
tabs can cut lift-dependent drag 
from the wings by up to 29 percent. 
“That could mean big savings in 
fuel consumption, and greater 


range for a given fuel load," he 
says. 

The tabs work because they 
reduce the vortex of turbulent air 
that trails behind each wing tip. 
The turbulence induces drag in 
addition to that caused by the 


Adjustable sails on model of Paris airplane gave optimum 
results when they were spaced 15 degrees apart. Here, their 
span is only a quarter of the wing-tip chord; the array projects 
beyond the wing via a small rearward extension. 


When lift is generated, the high-pres- 
sure air beneath the wing spirals around 
the tip (black lines), creating a trail- 
ing vortex that induces drag. Short 
aerofoil-shaped sails fitted to rear por- 


plane's shape and surface areas. It 
accounts for as much as 30 percent 
of the total air resistance in normal 
cruising, and more at lower speeds, 
such as during takeoff and landing 
approach. 

Why the vortex? The pressure 
differential between the top surface 
and the bottom surface of an 
airfoil—or wing—creates lift. But it 
also creates air turbulence that is 
concentrated just behind the wing’s 
trailing edge near the tip, resulting 
in an energy-wasting spiraling air- 
flow. 

Spillman found that an array of 
several mini wings fitted to the 
rear portion of each wing tip would 
unwind the spirals and turn them 
into a stream or curtain of air. He 
calls them sails because they also 
behave like a yacht’s sails in a 


tion of wing tip (blue lines) straighten 
out turbulence and convert wasted en- 
ergy into lift and a bit of forward thrust. 
In this configuration, the three sails are 
spaced 45 degrees apart. 


crosswind. In addition to reducing 
drag, they are shaped to extract 
energy from the vortex and provide 
some forward thrust. 

Reducing the trailing vortex of- 
fers the further advantage of allow- 
ing closer spacing between air- 
liners, thus increasing airport pro- 
ductivity through tighter flight 
schedules. At present, a Boeing 747 
must have six clear miles behind it 
because of the danger to following 
planes from its turbulent wake. 

There would also be benefits for 
aerial crop spraying and dusting. 
Chemicals released from low-flying 
aircraft could be applied more 
accurately with less risk of drift. 
Fine droplets of herbicide could be 
used; permitting more effective 
payloads. 


[Continued on page 192] 


Sails for Paris business jet were fitted to wing-tip-mounted 
auxiliary fuel tanks to facilitate experimental installation, Tests 
indicate a 29-percent reduction in lift-dependent drag, which 
could mean a 15-percent fuel savings. 
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Like a mass of molten lava, fiery par- 
ticles bounce violently about in a fluid- 
ized bed, churned by jets of air from be- 
low. This inferno actually burns coal at 


Ina fluidized bed 

of churning limestone, 
coal burns more efficiently 
with much less pollution 


By PETER BRITTON 


The ungainly Travelall inched 
along the wet, rough road, cradling 
a cluster of nine 16-foot-high pipes 
as an archaeologist would a bundle 
of prized bones. Marching beside 
the contraption, Curtiss-Wright en- 
gineer Martin Van Ess paused 
between crisply issued orders to fill 
me in. “Got her strapped in with 
belts and suspenders,” he said. 
“Don’t want any mistakes now; 
we're getting too close. This is one 
important piece of equipment: a 
million dollar’s worth of future 
energy hope." 

The tower of precious pipes was 
the heat exchanger for a new type 
of coal boiler—an experimental 
pressurized fluidized-bed combus- 
tor. Van Ess, a 25-year veteran of 
R&D programs, is as excited about 
this new fluidized-bed technology 
as he was when he worked on the 
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relatively low temperatures (1550° F) to 
reduce pollutants. The process also pro- 
duces a dry granular ash that's easier to 
handle than the clinkers, or lumps of 


X-15 rocket. “Fluidized-bed com- 
bustion is a sweetheart of an ener- 
gy-maker," he said, “and there's 
very little reason why it won't work 
wonders with coal." 

Though he was referring specifi- 
cally to the advanced design he's 
working on, Van Ess might well 
have been the spokesman for 
researchers in all areas of this new 
technology. The total fluidized-bed 
coal program is heating up and mov- 
ing with increasing speed toward its 
goal: efficient, clean energy from 
dirty old king coal. 

Fluidized-bed combustion of coal 
is not yet in commercial use 
because of the usual start-up prob- 
lems with new technologies and 
several nagging but relatively mi- 
nor technical hang-ups. But dozens 
of domestic and foreign engineering 
firms are presently launching ex- 
tensive R&D programs, and the 
federal Department of Energy has 
budgeted $50 million in research 
funds. 

What is this dark-horse technolo- 
gy that could conceivably meet the 
requirements of both 1500-MW 
power plants and small industries— 
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fused ash, that can clog conventional 
boilers. In addition, temperatures make 
this a much easier technology’ to work 
with than other advanced methods. 


while still satisfying the EPA? A 
fluidized-bed combustor is simply 
a coal boiler with a difference. In 
ordinary coal-burning power 
plants, pulverized coal is sprayed 
into an empty chamber where hot 
air ignites it. The flames play over 
heat-exchanger pipes, converting 
the water within to steam. 

A fluidized-bed coal combustor 
also produces steam via a heat ex- 
changer, but the coal does not burn 
alone—it's mixed with large batches 
of limestone and agitated by jets of 
air from below. Instead of sitting in 
flaming piles on the floor, the mix 
churns about like boiling oatmeal 
as red-hot chunks slam against the 
heat exchanger (see box). The par- 
ticles actually behave like a boiling 
liquid, so the process is called 
“fluidized” bed combustion. 

The system has a number of 
advantages: | 

e The super-hot particles trans- 
fer heat five to 10 times more eff- 
ciently than the clouds of flame in 
conventional boilers. 

€ The combustion process pro- 
duces relatively low levels of nox- 
ious sulfur dioxide and nitrogen 
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Tower of pipes hauled by the Travelall 
is the heat exchanger for an advanced 
new fluidized-bed combustor. The wafer- 
like "sampling coupons” stuck atop the 


oxide gases, making costly stack 
gas scrubbers unnecessary. 

€ Any grade of unwashed coal 
can be used, without pulverizing it. 

e The system requires smaller 
and less extensive equipment than 
conventional plants, so it costs less 
to build. 

® It can be readily switched to 
burn other fuels such as oil, munic- 
ipal wastes, peat, or wood chips. 

€ One type of fluidized bed—the 
advanced pressurized combustor— 
can be used in a doubly efficient 
way to run gas turbines in a 
combined-cycle generating plant. 


A tinkerer's triumph 


Using a fluidized bed to burn 
coal for energy generation is a 
relatively new application of tech- 
nology that was invented in Ger- 
many during the 1920's. With sand 
as the bed material, fluidized-bed 
combustors were used to provide 
extra combustion air for processes 
ranging from roasting ore to incin- 
erating sludge. The resulting heat 
was a wasted byproduct. During 
the 1940’s, some researchers did try 
to use the process for steam genera- 


rig will test the heat-enduring perform- 
ance of over 20 different metals and 
coatings. Some pipes are also finned to 
test design's heat-transfer efficiency. 


tion, but nothing came of it; inter- 
est and research money were drawn 
to oil, gas, and nuclear fuel. 
Then, in 1962, engineer Michael 
Pope, a dedicated “‘coal freak,” had 
an inspiration. He had just seen his 
first fluidized bed incinerating sog- 
gy coffee grounds at a Nestle’s 
instant-coffee plant. Impressed 
with the speed and efficiency of the 
combustion process, Pope was 
seized with his great idea: Why not 
bury water pipes in such a bed, 
then burn coal to produce steam? 
Though Pope is head of the New 
York engineering firm of Pope, 
Evans, and Robbins, he and an 
associate, John Bishop, built their 
first fluidized bed in Bishop’s ga- 
rage. They used a metal bucket 
with a perforated bottom as a 
combustion chamber and ordinary 
gravel as the bed. Monitoring re- 
sults from this tiny furnace, they 
noted surprisingly low levels of 
sulfur dioxide gases. Astonished, 
they realized that limestone in the 
gravel was combining with sulfur 
from the burning coal. By accident 
Pope and Bishop had discovered a 


clean way to burn coal! 


Engineer Sy Moskowitz shows sulfur- 


absorbing dolomite and coal pellets 
for a fluidized bed. Crushing coal to this 
size is cheaper than pulverizing it. 


In 1965 Pope got a federal grant 
to build and test a 500-kilowatt 
pilot plant. But only after the 1973 
oil embargo did funds, both federal 
and commercial, begin to pour into 
fluidized-bed technology. 

Today, fluidized-bed combustors 
are being used for experiments 
with many variables ranging from 
coal size to heat-exchanger design. 
One of the earliest on-stream units 
to get a true baptism of fire is a 30- 
megawatt multicell fluidized-bed 
prototype at the Monongahela Pow- 
er Company in Rivesville, W. Va. 

The big bed was designed and 
built by Pope’s firm, which had a 
$30 million contract with the De- 
partment of Energy. The plant has 
four side-by-side fluidized beds 
(see photo) that successively su- 
perheat the steam. This multicell 
arrangement is controversial—some 
experts feel it’s not needed. But 
Michael Pope says the design pro- 
vides easier startup and better 
control of final steam temperature. 

The Rivesville plant illustrates 
the kind of technological bugs that 
have to be worked out. The plant 

Continued 
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began operating in September 1977, 
generating 13 MW of electricity. 
But it was plagued by the coal 
handling and feeding problems 
that are the major drawbacks of 
this technology. The conveyor feed- 
ing the combustor periodically 
stopped dead, paralyzed by fine 
coal dust. And the whole plant shut 
down last August after carbon 
buildup in the air heater caused a 
damaging ‘ire. The plant is sched- 
uled to resume operations soon. 
Meanwhile. a variety of other pro- 
grams is underway. 


Flexible technology 


Pope, Evans, and Robbins are 
building two 10-MW fluidized-bed 
units. One will supply steam and 
electricity for Georgetown Univer- 
sity Medical School, producing 
100,000 pounds of steam an hour, 
and consuming 240 tons of coal a 
day. The other unit will provide 
steam heating for downtown 
Wilkes Barre, Pa. 

In Ohio, the Department of En- 
ergy is sponsoring at least four 
commercial-size demonstration 


fluidized-bed boilers. Their goal— 
to prove that high-sulfur Ohio coal 
can be burned without running 
afoul of tne EPA. 

At the federal level, the Depart- 
ment of Energy has plans to mine 
the mountains of unsightly tailings 
that disfigure Eastern mining 
towns. At least 600 million tons of 
such low-grade waste anthracite 
are available in eastern Pennsyl- 
vania alone. Three companies 
(Pope, Evans, and Robbins; Flui- 
dyne; and  Curtiss-Wright/Dorr- 
Oliver) will operate beds in three 
different towns. Curtiss-Wright, for 
example, plans a facility in Shamo- 
kin, Pa. that will provide 20,000 
pounds of steam an hour for a 
paper-products company. 

There are also industry-gener- 
ated projects. The Electric Power 
Research Institute is busy conduct- 
ing its own research on fluidized- 
bed combustion for the utilities it 
represents, Project Manager Terry 
Lund explains, “Scrubbers don't 
turn on utilities that much." He 
says that this attitude, coupled 
with the demand for coal projected 


by the Carter Energy Plan, augurs 
well for the process. Lund adds 
that technical and economic uncer- 
tainties keep the process from be- 
ing firmly established today. 
"But," he notes, "we're optimistic, 
and the potential is there.” 

All of the above projects will use 
atmospheric fluidized beds similar 
to the one first developed by Pope. 
But the fluidized bed that so 
excites Curtiss-Wright engineer 
Van Ess is somewhat different: It’s 
a fluidized bed placed under pres- 
sure. 

First developed by Britian’s Na- 
tional Coal Board, the technology 
for pressurized fluidized beds is 
not as advanced as that for the 
atmospheric version, but there are 
already several different ap- 
proaches. The twin goals are to 
pressurize the airtight combustor 
and to force high-pressure air 
through the heat exchanger. The 
heated pressurized air has enough 
energy to be used twice—first to 
run a gas turbine directly, and 
second to produce steam that runs 
a follow-on steam turbine. This is 


Burning coal ina fluidized bed 


A typical fluidized-bed combustor as shown in the diagram has 
an airtight chamber, or plenum, below the combustion cham- 
ber. Roofing the plenurn is an air-distribution grid—dozens of 
small holes or several turrets containing nozzles. A sorbent, 
crushed limestone or dolomite, is piled atop the grid. An ex- 
terior air blower connected to the plenum forces air up through 
the grid, setting the slumped bed of granular solids in violent 
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motion. The slightly pressurized air continually agitates the 
dry solids, raising them several feet above the grid, where they 
churn about like bubbling liquid. Crushed coal fed into this 
mass of rapidly fluctuating solids is ignited by preheated air 
or other igniting devices. The burning coal heats the solids, 
which continually bombard the coiled metal tubes immersed 
in the bed. Air, water, or steam piped through these tubes car- 
ries off the heat from the combustor. This is a more efficient 
mechanism for transferring thermal energy than playing a gas, 
coal, or oil flame against the pipes of the heat exchanger as 
in conventional boilers. 

The turbulence of the bed helps keep it at the correct tem- 
perature (between 1500 and 1650 degrees F), about half the 
temperature of conventional coal boilers. Regulating the 
amounts of forced air and of coal also keeps the temperature 
constant. These low temperatures help prevent the develop- 
ment of nitrogen oxides, major pollutants produced by burn- 
ing coal. By law, the maximum allowable emission of nitrogen 


oxide from a new coal-burning plant is 0.7 pounds per mil- 


lion Btu of heat. Fluidized-bed combustors easily comply with 
this, usually with emissions of less than half the limit. 

The law also regulates the amount of sulfur dioxide a new 
coal-burning power plant can emit—no more than 1.2 pounds 
per million Btu, To comply, most facilities install expensive 
gas scrubbers in the flue stacks. Scrubbers can account for 25 
percent of the total cost of a new coal-burning power plant, 
and are said to be out of commission up to 25 percent of the 
time. 

Fluidized-bed combustors remove sulfur dioxide pollutants 
during combustion by a simple, but serendipitous, chemical 
reaction. At these relatively low temperatures, sulfur in the 
coal combines with calcium in the sorbent to form solid cal- 
cium sulfate. More than 90 percent of the sulfur can be trapped 
in the ash and removed with it. This means that high-sulfur- 
content "dirty" coal can be used. Later, the sulfur and ash can 
be separated, leaving the sorbent free for reuse. While there 
are disposal problems with the remaining solids, uses may be 
found for the ash. (Already it's been successfully used as a 
soil conditioner for growing peanuts.) And waste from a fluid- 
ized bed is far less difficult to get rid of than the sludge pro- 
duced by stack gas scrubbers. 
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the energy-efficient, combined-cy- 
cle generating process already used 
with fuel-oil combustion systems. 
Using a pressurized fluidized bed, 
a combined-cycle plant could con- 


vert up to 42 percent of the poten- 


tial energy in the coal into electric- 
ity, compared with about 34 per- 
cent in a conventional coal-fired 
power plant with a scrubber. 

Van Ess and his colleagues at 
Curtiss-Wright hope to make a 
major advance in the technology 
with their new project. The design 
of the heat-exchanger tubes that 
Van Ess was so carefully shepherd- 
ing will be installed in the new fa- 
cility—a 13-MW coal-fired gas-tur- 
bine generating plant that uses a 
pressurized fluidized bed. The proj- 
ect is being built on a sprawling 
170-acre site in Wood-Ridge, N.J., 
to perfect techniques already devel- 
oped for a smaller "technology rig." 

The technology rig is 75 feet 
high with a three-foot-diameter 
combustor, The new plant will be 
110 feet high with a 12l5-foot- 
diameter combustor. Inside will be 
177 pipes instead of the nine used 
on the former rig. “But,” points out 
energy director Sy Moskowitz, “we 
used full-scale hardware for the 
small project. Thus there are no 
scale-up uncertainties that will oc- 
cur with test data from this rig.” 
With certainty he adds, "We'll be 
able to build this 13-MW pilot 
plant—or a 500 MW utility—with 
a high degree of assurance." 

Assuming everything works—and 
Moskowitz and others are con- 
vinced that it will—Curtiss- Wright 
expects to build one module of a 
full-scale, 500-MW combined-cycle 
power plant for an interested utili- 
ty. The plant would be about half 
the size of today's largest power 
plants and could satisfy the energy 
requirements of a city of 200,000. 
The facility would have three mod- 
ules, each containing two beds 28 
feet in diameter and each produc- 
ing 165 MW with the turbines op- 
erating at full power. 

Each could be shut down as elec- 
tricity demand dictated to give 
wide turndown range without sacri- 
ficing efficiency. The corporation 
feels that the 13-MW plant could 
be operational by 1980 and the 500- 
MW plant by 1985, according to 
Moskowitz. 

General Electric, which develop- 
ed the GEGAS combined-cycle sys- 
tem using coal gas [PS, Aug. '77], 
is also working on several aspects 
of pressurized fluidized-bed tech- 
nology. It has a conceptual design 
for a 626- MW commercial plant. 

Finally, when a major utility 


Looming three stories high, the world's 
largest coal-burning fluidized-bed com- 
bustor is still only half the size of the 
conventional boiler it replaced. The new 
plant in Rivesville, W. Va., actually con- 
tains four smaller cells that can be fac- 
tory-built, to further cut on-site construc- 
tion costs. Three of the cells are kept at 


conducts its own research in a tech- 
nology, the utility is intensely 
interested. The American Electric 
Power Company has 17 coal-fired 
power plants in the Midwest. In 
the past two years it has developed 
a deep interest in pressurized fluid- 
ized-bed combustion for three rea- 
sons: sulfur removal (the utility 
spent $800 million on scrubber- 
retrofitting since 1970) ; greater ef- 
ficiency; and radically reduced 
boiler size. The utility has been 


designing a combined-cycle plant 


which would retrofit a 105-MW 
steam turbine and a 65-MW gas 
turbine into an existing plant in 
Brilliant, Ohio. 

The major problem with com- 
bined-cycle plants is turbine-blade 
damage caused by particulates in 
the combustion gases. Emission of 
trace elements such as sodium and 
potassium is also a problem. Cy- 
clone filters remove most, but some 
remain (particles eight microns 
and smaller), and the problem is 
being studied in many quarters. 
Exxon Research and Engineering 
and DOH, for example, are investi- 
gating various materials, such as a 
FeCrAlY cladding (a mixture of 
iron, chromium, aluminum and yt- 
trium) that would resist the hot 
corrosive effects of the gases. Cur- 
tiss-Wright has designed an inge- 
nious turbine that deals with the 
same problems. To minimize dam- 
age to the blade, the compressed 
air from the gas turbine is blown 
through an inner core and emerges 
through a wire-mesh outer skin. 


E ous NOU Hd : 
1550? F for maximum sulfur control. 
The first two boil water and make steam; 
the third superheats the steam on its way 
to an on-site turbine-generator. Coal par- 
ticles filtered from the cells' exhaust are 
fed to the final carbon burn-up cell, which 
operates at a much higher temperature 
and slower fluidizing velocity. 


This air then creates a thin bound- 
ary layer of high-pressure air im- 
mediately beyond the blade's sur- 
face. The boundary layer deflects 
hot gases and alkali metal vapors 
and prevents deposition of tiny 
particulates. 


Which one to use? 


As with any developing technolo- 
gy, there are divergent opinions on 
which way fluidized-bed combus- 
tion should go: atmospheric or 
pressurized. So far the major thrust 
has been atmospheric—it’s further 
along in development, easier, more 
reliable, and, some say, cheaper. 

But pressurized would use less 
equipment on less land and so have 
lower capital costs, according to 
other experts. It would also be 
capable of producing power more 
eficiently and thus would generate 
electricity more cheaply. The pres- 
surized process would also remove 
more impurities from combustion 
gases, say its proponents. 

Whichever process becomes most 
accepted, there is a clear need for 
the technology in the immediate fu- 
ture. In a report titled Fluidized- 
Bed Energy Technology: Coming 
to a Boil a group called INFORM 
concluded: “Fluidized-bed combus- 
tion is on the threshold of becom- 
ing a major energy technology.” 
And Dr, Steven Freedman, director 
of the Department of Energy’s 
fluidized-bed program, reflects on 
FBC with almost a sigh of relief: 
“Once in a while,” he says, “Moth- 
er Nature is nice to you.” 
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Inside the new 
GM front-drive 
compacts 


New front-drive Chevrolet Citation has first transverse- 
mounted V6 power plant used in a car, company claims. Op- 
tional engine's compact 60-degree-V design allows it to be 
mounted in same space occupied by standard four-cylinder 
engine. Cutaway shows transaxle assembly for new, smaller 
compact. It features solid-state ignition and rack-and-pinion 
steering, which provides quick handling, precise control of 

car. Independent front suspension has MacPherson struts. 
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Revolutionary designs from 
the world’s biggest car maker 
create a new class of autos 


By JIM DUNNE 


Next month, General Motors will 
unveil its 1980 compacts—a half 
year ahead of the traditional 
model-introduction period. But in 
this new generation of smaller, 
more fuel-efficient compacts, that's 
one of the less notable departures 
from the norm. 

Major changes in body, chassis, 
and power train are planned for the 
Chevy Citation (nee Nova), Pon- 
tiac Phoenix, Buick Skylark, and 
Oldsmobile Omega. Among the 
most interesting: 

€ Front-wheel drive. 

€ A new, 60-degree V6 engine. 

€ Special servicing features that 
make for easier maintenance. 

€ Fuel economy five to nine mpg 
better than with the 1978 models. 

€ An “overdrive” four-speed 
manual transmission. 

€ A two-foot-shorter body, with 
a six-inch-shorter wheelbase, but 
better room inside for passengers. 

The changes add up to a revolu- 
tionary departure from past de- 
signs. Most important is the switch 
to front-wheel drive. That, accord- 
ing to James N. Ellis, Chevrolet 
staff engineer in charge of the car's 
development, is the key to all the 
other advances. 


“We set out to get the best pack- 
aging efficiency and combine it 
with fuel economy," Ellis says. 
“Front drive gives back the pack- 
age space used for the rear axle, 
drive-shaft and transmission hump, 
and fuel tank." 

In simple terms, Ellis and GM 
designers and engineers built two 
body boxes, a smaller one for the 
engine and drive train, and a bigger 
one for passengers. Now the pas- 
senger box can be fully used for 
carrying loads; no provisions need 
be made for the drive-train parts. 

It’s a well-known concept, used 
for years by European car makers. 
But this is the first time GM has 
used it in small models. 

“We lowered the floor to the 
ground line [bottom of the rocker 
panel]," explains Ellis. “We took 
the drive-shaft tunnel out, and put 
the exhaust system in its place, but 
with a much lower profile. On both 
sides of this, we dropped the floor 
to take up the room where the 
exhaust pipes ran. We still have 
the same ground clearance, but the 
seating position is better because 
the floor is lower." 

Up front, the transmission hump 
has been eliminated, and that 


makes for a big improvement in 
stretch-out space for the passenger. 
The new transmission is housed 
entirely beneath the hood. ' 

At the rear, below the rear seat, 
added space is gained by the use of 
a drop axle that lowers the load 


floor three to four inches below the 
level allowed by the removal of the 
differential. On hatchback models 
this is important because it pro- 
vides a comparatively flat floor 
that stretches from the hatch open- 
ing forward to the back of the 
seats. To keep the rear load space 
clean, the fuel tank was moved 
ahead of the rear axle, nestled 
beneath the rear seats. 

GM did its homework on this 
project to make certain the best 
features of other front-drive de- 
signs were picked over and se- 
lected. During the research phase 
of the body design work, Lancia 
and Simca sedans, in addition to 
the Audi 100, were evaluated, 
though their particular contribu- 
tions may not be easily pinpointed. 

The front suspension is a Mac- 
Pherson type that is commonly 
seen in small, unit-body cars. It 
was chosen for space. Its spring 
towers fit close to the wheels and 
provide room inside the engine 
compartment for all the front-drive 
machinery while allowing the 
front-wheel track to be a normal 
58.7 inches. If a wishbone-type 
suspension had been chosen, the 
front track could have been a 
couple of inches wider, and that 
would have resulted in a much 
larger turning diameter. 

As it is now, the front-drive 
machinery is tightly crammed 
under the hood, so much so that 

Continued 


Cutaway view shows how Pontiac at- 
tacked problem of transfer of engine 
vibration to passenger compartment. 
Engine is mounted to a cradle, then 
cradle is mounted to the body. Sand- 
wiched between are rubber insulators 
that soak up much vibration. Body con- 
struction is X-body unit type—vs. the 
stub-frame unit type of old compacts. 
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GM combines load-packaging efficiency with high mpg 


CHEVROLET CITATION 


BUICK SKYLARK 


Three of five body styles for X-body 
cars are shown here. Chevy is two-door 
sedan fastback; Olds, four-door sedan 


How General Motors X-body 
cars compare 


1979 1980 
Wheelbase ........... 111 in 104.9 in. 
Length iusso cn 199.6 176.7 
WHO uucsiirixs eu 12.9 58.3 
Hush vv UR 53.2 53.1 
Track front/rear ..... 58.7/57.0 61.9/59.6 
EIE a up wilictiewus 3252 Ibs. 2505 Ibs. 
Base engine ......... 250-cu.-in. six 151-cu.-in. four 
Optional engine ...... 305-cu.-in. VA — 173-cu.-in. V6 
Body styles .......... 2-door sedan ^ 2-door sedan 
2-door hatch- notchback 
back 4-door sedan 
4-door sedan notchback 
2-door sedan 
fastback 
4-door sedan 
fastback 
2-door sports 
notchback 
Trunk space, 4-door .. 12.6 cu. ft. 12.5 notchback 
20,1 hatchback 
41.1 hatchback 
cargo volume 
Transmissions, 
standard ........... J-speed man.  4-speed manual 
optional ........... J-speed auto. 3-speed auto. 
Passenger capacity .. Six (3/3) Five (2/3) 
Estimated city/high- 
way mpg w/small en- 
gine, manual trans. . 21 29 


76 | POPULAR SCIENCE 


| Y | 


notchback; Buick, two-door sports notch- 
back. Also available are two-door sedan 
notchback and four-door sedan fastback. 


the rear bank of spark plugs on V- 
type engines can be removed or re- 
placed only by feel, not by sight. 
With the four-cylinder engine, the 
plugs are open on the front side of 
the engine where removal and re- 
placement is a cinch. 

One servicing provision is 
unique: “We have a split cradle 
that swings away for access to the 
transmission from below," Ellis 
says. “Half of the cradle that the 
engine transmission sits on can 
come loose and swing to the side so 
that the underside of the transmis- 
sion is free for service." 

The drive layout is a familiar 
one, with the front of the crosswise 
engine facing to the right side, and 
the transmission attached on the 
left. The connection between the 
transmission and the differential is 
direct through a gear set. The 
coolant radiator is behind the 
grille, offset to the left where an 
electric fan produces air flow on 


demand. 'There are few similarities 
between the new X-chassis used for 
the four new compacts and GM's 
other front-drive cars: Eldorado, 
Toronado, and Riviera. 

The X-body construction is unit 
type, quite different from the stub- 
frame unit body of the old com- 
pacts. 

Two engines are used: Pontiac’s 
151-cu.-in. in-line four is standard. 
A new 173-cu.-in. V6, designed by 
Chevrolet, is the performance op- 
tion. 

Except for changes in the motor- 
mount settings, the Pontiac four is 
the same engine that GM offers in 
its subcompact Sunbird and 
Monza. In the X-body cars, with 
their 2500-pound curb weight, com- 
bined city/highway fuel economy 
is projected at 29 mpg with the 
manual transmission, 27 with the 
automatic. That's a potential im- 
provement of seven to eight mpg 
over the 1979 Chevy Nova with the 
250-cu.-in. six-cylinder engine. Per- 
formance does not suffer, according 
to GM claims. The four can accel- 
erate to 60 mph from a stop in 
about 14 seconds, slightly faster 
than the six-cylinder Nova. 

The four-speed manual transmis- 
sion has an 0.81:1 fourth-gear ratio, 
which would normally be consid- 
ered an overdrive gear. But, 
through other gearing, especially 
the performance-leaning 3.34:1 dif- 
ferential ratio, the overdrive advan- 
tage is mostly wiped out. Some 
engineers insist that the overdrive 
is a misnomer in this case. The 
standard high-gear ratio for manu- 
al transmission is 1:1. Anything 
less than that first 1 is usually 
considered an overdrive. In this 
case, though, the rule does not 
hold. 

A big contributor to the improve- 
ment in fuel economy and perfor- 
mance is a 750-pound weight re- 
duction in the new models. 

The V6 engine is all new, and its 
use in the 1980 X-body marks the 
first time that a 60-degree V6 has 
been mounted in a front-drive car. 
The engine was developed by 
Chevrolet Engineering under the 
direction of David A. Martens, but 
is being built as a "GM" engine, 
and will also be used by Pontiac, 
Olds, and Buick. 

*We had two goals at the start: 
maximum reliability and minimum 
weight," Martens told PS. “It was 
built specifically for the engine 
compartment of the X-car. We 
used no tricks or special innova- 
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Electronic nose ; 


sniffs out 


hazardous pollutants 


Sensitivity? It can pick up 
one part in 100 trillion 


By CHARLES E. MAURER 


The houses around me are boarded 
up. Fire engines, police cars, Red 
Cross and _ civil-defense trucks, 
empty buses, and an ambulance line 
the street nearby. A backhoe idles 
a few yards away. Its operator 
wears rubber boots, a disposable 
plastic suit, a gas mask. 

He’s about to dig alongside Niag- 
ara Falls’ infamous Love Canal, 
and no one knows what he will find. 
The canal itself was filled in years 
ago with barrels of deadly chemi- 
cals that have since begun to leach 
out, poisoning people that live 
there. Cleaning out the canal would 
be too hazardous a job. Instead, the 
state is capping the canal with clay 
and installing underground drain- 
pipes alongside, where no barrels 
ought to be buried. There it should 
be safe to dig, but no one knows for 
sure. 

To sound the alarm if something 
deadly shows up, two electronic 
noses are sniffing on the scene. One 


red ee, Ve s J T. t ^ TT. 
Graph recording—each peak on the pa- 
per representing a detected chemical— 
is the system's end result. 


Glass nostril of an- 
alyzer enters the cy- 
lindrical tank that 
contains the ioniza- 
tion unit and the 
spectrometer. 


is in a green pickup truck operated 
by the State of New York. It can't 
identify most of the chemicals, but 
it will keep an eye on a potent few. 
The other is the device I've come to 
see—the Trace Atmospheric Gas 
Analyzer. Recently developed by 
Sciex, Inc., of Toronto (aided by 
$1 million in Canadian government 
research grants), it can pick up 
trace compounds as infinitesimal as 
one part in one hundred trillion— 
and do it almost instantly. 

To put this in perspective, if an 
astronaut circling the earth could 
single out four people, he would be 
distinguishing one person per bil- 
lion. But only if he could see the 
individual hairs on their heads 
would he be as sensitive as this 
machine. 


How it works 


According to Dr. Douglas Lane, 
a senior research scientist at Sciex, 
the unique stage—and the subject 
of four major patents—is in the 
"nose" of the system, the front one- 
third section of a 10-inch-by-three- 
foot-long tube where “atmospheric- 
pressure chemical ionization” takes 
place. 

In here, the idea is to break the 
“sniffed” air down into separate 
components that can be individual- 
ly detected by conventional means 
—in this case, a mass spectrometer. 
To do it, a pump sucks in air to be 
analyzed through a mechanical nos- 
tril—a glass tube—and sends it be- 
tween a metal needle and plate. A 
high voltage across the gap ionizes 
(charges) the most common mole- 
cules in the air: nitrogen, oxygen, 
and water. Many of the newly 
formed ions (the charged molecules 
and parts of molecules) react chemi- 


cally with the other more compli- 
cated organic molecules present, 
ionizing them in turn, The result: 
Nearly every molecule has a charge 
that is in proportion to its identifi- 
able mass—an electrical trait easily 
measured by a spectrometer. 

The spectrometer is a cylinder 
containing a high vacuum. In it a 
series of electrostatic lenses beam 
the ions through a kind of gauntlet 
—a corridor flanked by four charged 
metal rods (quadrupole). For any 
given strength of charge, ions of 
only one mass will make it through 
to the end; all the others will be 
deflected. A detector at the end 
measures how many ions make it 
through. By adjusting the fields to 
pass ions of first one mass and then 


- another, the operator can tell how 


much of which compounds are pres- 
ent. 

The nose was designed to mea- 
sure atmospheric pollution, and the 
prototype I saw has traveled 10,000 
miles in the past 10 months doing 
just that, under test for Environ- 
ment Canada. But the device 
should have other uses as well. Di- 
agnostic analysis of breath is one 
that's obvious. The British and Ca- 
nadian governments have . each 
bought one to sniff out explosives. 
And it might prove handy for de- 
tecting offshore oil; it should be 
sensitive enough to smell the mi- 
nute quantities of crude that seep 
naturally from a site and float to 
the top of the sea. 

The list of potential uses will 
certainly grow as the system is 
used. And, since its closest “snif- 
fing" cousin is 1000 times less sen- 
sitive, the electronic nose may be 
the opening door to an entirely new 
field for science. ^B 
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turns crop wastes 
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There may be a cheap, easy vts AF 4 
way to tap the solar energy iral Emu Beene 
locked up in plant cellulose i Ed E--—| 


By WILLIAM C. MANN SR. 
ILLUSTRATED BY ADOLPH BROTMAN 


As supplies of crude oil diminish 
and prices get higher, is there any 
other place we can find fuel for our 
cars? Is there any renewable source 
right here in this country that 
might help stop the hemorrhage of 
dollars to the OPEC countries? 

A Purdue University professor, 
Dr. George Tsao, thinks the answer 
to these questions is yes. Tsao 
believes the solution may lie in 
using ethanol in our gas tanks rath- 
er than gasoline. Ethanol is a form 
of alcohol—the kind you find in 
intoxicating beverages. Right now, 
making ethanol is expensive—as 


To start the fuel-making process, crop residues such as corn 
stalks are mixed with dilute sulfuric acid, which reacts with 
hemicellulose, one component of the plant material. The hemi- 
cellulose sugars (pentosans) dissolve in the acid. Lime is 
added to neutralize the acid, which is then washed away to 
be recycled. As the filter strains the leftover pulp, the li- 
quid pentosans are piped to a separate refinery where they're 
processed into industrial chemicals and plastics. The roller 
press extracts excess water from the remaining pulp, which 
then goes to the dryer. The dried residue contains the two other 
components of the plant fiber—lignin and cellulose—still chem- 
M. ically bound together. Sloshing them violently about in the 
14 tumbler with another, much stronger, dose of acid breaks these 
Se le *-& bonds as the cellulose dissolves in the acid solution. The mix 
hM = is then diluted with alcohol to make the cellulose reprecipitate 
PENTOSAN out of solution. The methanol also washes off most of the acid, 


` i] = * » ri 
you'll find if you pay a visit to REFINERY carrying it down to the triple-effect evaporator, which sep- 
rur Sak liquor store. wp ig arates the two along with any water left in the mix. Meanwhile, 
has eveloped a process t he the roller squeezes out any remaining acid and methanol. These 
thinks could make ethanol compet- drip down fo the evaporator for recovery and reuse, Another 
itive in price with gasoline. wash saturates the pulp. Then the acid is pumped back in to do 

Of course, even if the process the final job: extracting valuable glucose from the cellulose 
works, the ethanol must be made of fibers. The glucosg goes into solution, while the solid lignin and 
something. And that something any leftover acid is filtered off. Transported to the power plant, 
suggests Tsao, is biomass, the the lignin is burned to provide heat and power for the whole 


y t ers refinery. Meanwhile the glucose solution is funneled into huge 
hundreds Na millions of tons of vats where it's fermented into pure, high-energy ethanol. This 
organic byproducts—corn stalks, form of alcohol is a potential auto fuel. It can be used alone 
harvest stubble, algae, scrub plants, or mixed with gasoline to form gasahol. 
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even urban garbage—we throw 
away each year. Tsao says we can 
convert much of that to inexpen- 
sive ethanol, and has demonstrated 
in his Laboratory of Renewable 
Resources Engineering (LORRE) 
at Purdue the process by which he 
thinks it can be done. 


Sugar power 


Using ethanol as a fuel is not a 
new idea—as long as cost is no 
object. Much of Germany’s Third 
Reich war machine ran on ethanol. 
Today in Brazil, where gasoline 
prices can be three times as high as 
in the U.S., ethanol fermented from 
sugar cane is used as a gasoline 
substitute. 

Ethanol is a better automotive 
fuel than methanol (wood alcohol), 
which has been suggested before 
[| PS, Aug. "77 and April "75]. Highly 
flammable ethanol has about two- 
thirds the energy content of gasoline 
—greater than methanol's. Ethanol 
does not corrode automotive fuel 
systems as much as methanol can. 
And if used in combination with 
gasoline, it does not separate in the 
presence of  moisture—another 
problem with methanol. 

The only real problem with etha- 
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Glucose is extracted from the miniature 
biomass refinery that sprawls across sev- 
eral tables in Dr. George Tsao's Purdue 


nol as a fuel is that it is expensive 
to make. As with the ethanol in 
your favorite brand of Old XXX, 
fuel-grade ethanol would be made 
by fermentation. In fermentation, 
yeasts act on sugar, turning it into 
ethanol and releasing carbon diox- 
ide. It's a simple process if you 
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Univ. lab. Tsao has developed a practical 
way to convert plant matter into glucose, 
which is the raw material for ethanol. 


start with relatively pure sugar, as 
is the case with most beverage alco- 
hols. But to make cheap ethanol for 
engine fuel, you have to ferment 
the sugars—mostly glucose—locked 
in plant cellulose. Vast amounts of 
glucose are locked in the cellulose 

Continued 
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structure of waste biomass such as 
cornstalks. 


Tough structure 


With conventional methods, it’s 
extremely difficult to extract glu- 
cose from cellulose economically. 
According to Dr. Tsao, the stub- 
born structure of the plant fiber is 
what makes the glucose so hard to 
get at. 

“A piece of cellulosic material 
resembles the structure of a rein- 
forced-concrete pillar. Cellulose fi- 
bers are the metal rods and lignin 
the natural cement,” he explains. 
“What makes the glucose in cellu- 
losic materials so difficult to get 
can be traced to these two main 
obstacles: the strong crystalline 
structure of cellulose itself, and the 
protection of the lignin that binds 
the fibers together.” 

Lignin is valuable in itself; it can 
be refined, dried, and burned much 
like coal. And another major com- 
ponent of the plant fiber, hemicel- 
lulose, is also useful. Hemicellulose 
consists largely of pentosans (five- 
carbon sugars unlike the six-carbon 
sugars in cellulose) that can be 
refined into plastics and valuable 
chemicals. But the process doesn’t 
pay unless the lignin bond is 
broken, and glucose extracted from 
the cellulose. 

Before Dr. Tsao developed his 
process, the most effective method 
for prying loose glucose from bio- 
mass was too costly to be commer- 
cially practical. It involved grind- 
ing plant fibers into microscopic 
pellets to break the lignin seal, 
then using expensive enzymes to 
extract glucose from the crystalline 
cellulose. 

Some researchers have also tried 
separating the plant fiber chemical- 
ly—by using sulfuric acid as a cata- 
lyst for hydrolysis (chemical de- 
composition in water). The crystal- 
line structure of cellulose makes it 
resistant to hydrolysis unless very 
strong acid is used. But strong acid 
attacks everything, including the 
glucose it’s meant to liberate. And 
the process is also high in chemical 
costs. 

So for several years Tsao and his 
associates searched for a cheaper, 
more effective way to crack open 
the plant fiber. They found a seem- 
ingly simple method: a two-step 
process. “First cellulose is dis- 
solved in solution, so it is no longer 
protected by a crystalline structure 
or a lignin seal," Tsao says. After 
it's precipitated out of solution, the 
cellulose is easily hydrolyzed, and 
gives a high yield of glucose. 

Summarizing results of a recent 
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set of experiments, he reported: 
“Less than one percent of the cellu- 
lose initially added to the acid was 
not recovered. The precipitated cel- 
lulose, when hydrolyzed . . . gave 
90-percent conversion to glucose in 
one hour." 

Tsao has used many chemicals 
as solvents, but he got the above 
results with a surprising material: 
sulfuric acid. “We use it in highly 
concentrated form—70 to 80 per- 
cent," he explains. "At that con- 
centration, you don't have enough 
hydrogen to get the hydrolysis 
going." ; 

Another of 'Tsao's discoveries is 
that alcohol is more efficient than 
water in washing acid out of the 
cellulose solution (see diagram). 
When he used water, he lost about 
eight percent of the cellulose, But 
alcohol instantly forces the cellu- 
lose to reprecipitate out of solution. 

One asset of the biomass refinery 
is that it wastes nothing. The acid 
and alcohol are recycled and lignin, 


GG Home-grown fuel would 
be produced at small, 
decentralized refineries, 
each surrounded by 
miles of crop land 98 


the byproduct of the process, is 
burned to power the entire plant 
(see diagram). The pentosan refin- 
ery produces gums, adhesives, and 
other chemicals, which can make a 
variety of substances now being 
manufactured from petroleum. The 
pentosan yield helps cover the cost 
of the project, thus lowering the 
final price of the product. 


Future forecast 


Tsao's work has inspired a lot of 
enthusiam. In an unusual move, 
the Indiana State Legislature has 
voted Tsao and LORRE two mil- 
lion dollars in research funds to be 
spread over the next three years. 

With that money, the LORRE 
group is building a scaled-up ver- 
sion of the original lab apparatus— 
what Tsao calls a “research pilot 
plant.” In this facility, stainless- 
steel tanks replace glass beakers, 
and ethanol yields are measured in 
gallons rather than in milliliters. 
Tsao and his group will use this 
expanded plant to try out various 
processing methods, as well as to 
prove his test-tube results on a 
larger scale. “By the end of three 
years," Tsao says, “we should have 


enough engineering data so that a 
commercial firm could construct an 
actual biomass refinery." 

If a full-size refinery proves 
able to match the efficiency of 
Tsao's tube-and-beaker setup, it 
could make ethanol an economical 
alternative to gasoline. 

Tsao believes that his process 
does have real promise. *It is naive 
for anyone to expect a miraculous, 
abrupt displacement of basic petro- 
chemical industries by processes 
based on cellulosic materials," he 
says. "But an examination of the po- 
tential of renewable resources will 
reveal that the type of research we 
are doing at Purdue can have far- 
reaching benefits." 

How much fuel from biomass 
could we make in this country? “We 
produce one billion tons of organic 
wastes—which we can increase by 
using marginal land and shallow 
waters—a year, compared to the 
820 million tons of petroleum crude 
we consume yearly." He predicts 
that we could someday produce 
from that massive load of biomass 
at least 750 million tons of ferment- 
able sugars. That would yield 
about 375 million tons of fuel-grade 
alcohol, he says. 

This home-grown fuel would be 
produced, Tsao thinks, by a num- 
ber of small, decentralized refiner- 
les, each surrounded by miles of 
crop land. This setup would let 
farmers use their own trucks to 
haul crop wastes to the processing 
plant, thus saving the costs of 
setting up a special transportation 
system. 

When Tsao totals the costs of 
biomass (about $30 a ton), refinery 
chemicals, labor, and equipment, 
he comes up with a gasoline-com- 
petitive price for the final product— 
about 80 cents per gallon of etha- 
nol. This assumes that the pentosan 
derivatives continue to fetch a high 
price. 

With the growing demand for 
alternate fuels, Tsao’s refinery-in- 
a-cornfield may indeed become a 
reality. 

"Ihe processes appear promis- 
ing, concludes Ed Lipinsky, a 
biomass expert as well as research 
director at Battelle Memorial In- 
stitute. “They use previously 
known scientific results in an excit- 
"ing new context," he reported be- 
fore a hearing of the House Sub- 
committee on Environment, Ener- 
gy, and Natural Resources meeting 
at Purdue last spring. And Lipin- 
sky predicts that Tsao’s techniques 
would cause other biomass workers 
to re-evaluate their own research 
priorities. EI: 
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Lexicon 16-charac- 
ter display (above) 
is red. Craig blue 
fluorescent display 
(right) is designed 
to be easier to read 
in sunlight; its 16 
charactersare larger. 


Habla espanol? Francais? 
No need to—read the LED's 


By LAURA WESSNER 


You just drove into the picturesque . 


coastal village of Marbella, Spain. 
Famished and thirsty, you wonder 
where you can find good food. 
Your Spanish vocabulary, however, 
is limited to gracias and buenos 
días. But you brought along a 
hand-held device that translates 
English into Spanish. You press 
WHERE IS A GOOD RESTAU- 
RANT into the device, show the 


language 
translators 


translation on the display to an 

obliging native, and he eagerly 

offers some suggestions. 
Sound amazing? It is. 


‘These 


small translation devices look 


much like calculators—only you 


punch in words instead of numbers. 
Language cartridges are already 
available in Spanish, French, Ger- 
man, Italian, Portuguese, and Jap- 
anese. On the way are Swedish, 
Polish, Hebrew, Russian, Greek, 
Arabic, and Chinese. 

All you do is press keys to spell 
out an English or foreign word on 
the alphabetically arranged key- 
board; press another button and 
you get an instant translation 


(word-for-word, not grammatical) 
which you can show or read. If, for 
example, you want to say "How 
much is it?" in Spanish, you press 
HOW MUCH IS IT on the key- 
board in English, and enter it into 
the translator. HOW MUCH IS 
IT COMO MUCHO ESTA 
ELLO will light up across the 
right-to-left rolling display. 

You do have to simplify your 
thoughts; these translators won't 
do complicated translations, and 
their vocabularies are limited. 
Each stores 1500 words per lan- 
guage capsule. 

Both computers use single-chip 
microprocessors from Mostek Cor- 
poration. “The chip," says Mack 
Brown, product-development man- 
ager at Craig, “is about the size of 
a fingernail, and is based on the F8 
chip architecture. It has RAM and 
ROM, as in a full-fledged minia- 
ture computer." 

The big difference between the 
companies’ use of the chips is that 
Craig builds its microprocessor 
into the housing, enabling you to 
calculate and do metric conversions 
with every cartridge. Lexicon 
builds a microprocessor into each 
cartridge, so the cartridges are 
more than twice as expensive ($65 
vs. $25). 

At present, Craig's translator is 
more sophisticated than Lexicon's. 
The Craig unit has 49 commonly 
used phrases listed on its back. 
Press a button corresponding to the 
phrase you want and get an instant 
translation. Press another button 
and get a readout of the cartridge's 
complete vocabulary. Want to 
know what words a cartridge con- 
tains starting with a letter such as 
T? Press a button and find out. 
Want to know the words related to 
a particular subject area? You can 
press, for example, the word WA- 
TER and find out many words 
pertaining to it. 

The Lexicon will give you a list 
of all words in memory starting 
with certain given words or pre- 
fixes, For example, press the letters 
AIR into the translator, then press 
a search button, and it will read 
out AIRPORT, AIRMAIL, and oth- 
er stored words starting with AIR. 

Craig executives say they're 
working on cartridges for general 
subject areas, such as the nutrition- 
al value of foods and a mixed-drink 
recipe guide. Mack Brown says 
Craig’s future translators may have 
speech synthesizers and phonetic 
spelling cartridges. | 

The Lexicon sells for $225 and 
the Craig for $200—not cheap, but 
a pocketful of fun and facts. is] 
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Mehrkam’s 
winamills 


. —hesoverpowering NASA 


Off-the-shelf parts and 
simple assembly produce 
250 kilowatts at low cost 


By PAUL GIPE 


In these days of big government 
and business you might assume 
that the country's largest wind gen- 
erator had been built by NASA, 
Boeing, or Lockheed. But early last 
year, an independent inventor 
erected this country's most power- 
ful wind turbine at Dorney Amuse- 
ment Park near Allentown, Pa. 

Terry Mehrkam's 250-kW wind 
turbine has 50 kW more capacity 
than NASA's recently completed 
mill at Clayton, N.M. (The world's 
most powerful system, in Denmark 
[ PS, Jan.], puts out 2000 kW.) 

The Pennsylvania project is a 
striking example of the advantages 
of do-it-yourself construction. Four 
years ago Mehrkam began develop- 
ing wind turbines on a part-time 
basis to meet his own energy needs. 
Now his wind machines have be- 
come a full-time business, and the 
hardware delivers power at $600 
per kilowatt instead of the several 
thousands of dollars per kilowatt 
most wind systems involve. 

Two unique features of Mehr- 
kam's design contribute to the sharp 
reduction in cost per kilowatt. First, 
he uses proven, off-the-shelf com- 
ponents wherever possible instead of 
costly, specially engineered and fab- 
ricated parts. Second, he has greatly 
simplified the construction of the 
blades, hub, and tower. 

"I more or less coupled indus- 
trial machinery together,” Mehr- 
kam says. The transmissions, alter- 
nators, and bearings in the three 
sizes of his product line are catalog 


82 | POPULAR SCIENCE 


items that can be bought by any- 
one. The smallest 45-kW model is 
built for *suburban electrification," 
he says. The 150-kW and 250-kW 
wind turbines are intended for 
business and commercial use. 


Fixed-pitch design 


All of Mehrkam's wind genera- 
tors use a four-blade, downwind ro- 
tor. To control blade speed, hubs 
on conventional wind generators 
"feather" or change blade pitch. 
This permits some control of the 
voltage and frequency produced as 
wind speeds change, and it simpli- 
fies direct connection to electric- 
utility grids. 

But following a recent trend in 
windmill design, Mehrkam opted for 
a fixed-pitch design with only a limit 
on maximum rotor speed. 'The out- 
put of fixed-pitch wind machines 
can be fed to loads such as resis- 
tance heating or batteries that 
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Control panel at Dorney Park wind gen- 
erator is adjusted by builder Terry Mehr- 
kam. High winds cause meter on wall to 
actuate brakes and stop windmill rotor. 


don't require steady voltage and 
frequency, or through inverters 
that synchronize the output with 
that from a utility. 

The cost saving of the fixed-pitch 
design is further enhanced by the 
simple technique developed to form 
blades. Each blade is assembled 
from three or four aluminum spars, 
and can be built in small work- 
shops with hand tools. One piece of 
tempered aluminum sheet is 
stretched over the spars and fas- 
tened with aircraft-quality pop riv- 
ets. When the metal skin attempts 
to spring back to its original posi- 
tion, it takes the desired airfoil 
shape and prestresses the rivets. 

Another feature of Mehrkam’s 
designs is the clean lines of tubular 
towers instead of cluttered, open- 
truss structures. He fabricated the 
64-foot tower to support the big 11- 
ton Dorney Park machine from two 
32-foot sections of 52-inch-diameter 
pipe. The tower was slipped over a 
pipe section embedded eight feet 
deep in a concrete base. 

Mehrkam wanted to connect the 
45-kW and 250-kW Dorney Park 
machines to Pennsylvania Power 
and Light Co. (PP&L) lines, en- 
abling the park to draw power from 
the utility when winds were light. 
Excess power could then be sold to 
PP&L. 

But PP&L officials were skepti- 
cal. They wanted control over the 
voltage and frequency fed to the 
utility grid; also, they were afraid 
the wind generator might endanger 
repair personnel by sending unex- 
pected current through lines. 
Mehrkam installed a transistorized 
inverter that solves both problems. 
It uses PP&L’s voltage to control 
power flow from the turbine. Dur- 
ing a PP&L power outage, the 
inverter automatically isolates it- 


self from both wind generator and 
utility lines. 

PP&L engineers, anticipating 
other requests for wind-generator 
connections to the power grid, 
needed to experiment. “We wanted 
hands-on experience, particularly 
on the larger inverters,” says 
PP&L engineer Jon Sonsteby. As a 
result, PP&L erected a 45-kW 
Mehrkam turbine at its Hazleton 
station, primarily because the mod- 
el costs “substantially less than 
any other wind-energy system 
available,” according to Sonsteby. 

An important factor in wind- 
turbine economics is the cost per 
kilowatt-hour produced—a function 
of wind intensity and duration. Of 
Dorney Park's 45-kW generator, 
sonsteby said, "I can't think of a 


more unlikely place for a wind- 
energy system to be installed . . . 
But there was the potential last 
year for generating in excess of 
50,000 kilowatt-hours. And if you 
can use all that energy to displace 
electricity consumption, you can 
get a payback in nine to 10 years." 
Mehrkam feels his three models 
($20,000 to $110,000) are “ideally 
suited for industrial and commer- 
cial applications" because a busi- 
ness can amortize the capital in- 
vested. *It is tough to write off the 
cost of a home unit," he says. 
Although he's considered offer- 
ing wind-generator kits, he dropped 
the idea. “Once you get above 10 
kilowatts,” he says, “the forces be- 
come so great you can't afford to 
make a mistake." E 
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Roller coaster is dwarfed by 250-kW 
wind generator at Allentown, Pa., amuse- 
ment park. The 75-foot-diameter rotor 
has four fixed-pitch blades. Developer 
Mehrkam (top) is at base of 64-foot un- 
guyed tower, Access ladder is inside the 
52-inch-diameter pipe. Above is a near- 
by 45-kW unit that will supply electrical 
needs of an underground home. Excess 
power will be sold to local utility. 
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Dome homes 
Do they cost less? 
Do they meet building codes? 
Do they save energy? 


By FRANKLYNN PETERSON 
and JUDI R. KESSELMAN 


It's been a quarter century since 
Buckminster Fuller told a general- 
ly unappreciative American public 
about geodesic domes. But artists, 
experimenters, and an entire coun- 
terculture quickly adopted Bucky's 
globular network of triangles that 
offered maximum floor space and 
required minimum amounts of 
building materials. 
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Living room soars 19 feet from floor to pine- grove setting (email photo). Floor 
ceiling peak in 39-ft.-dia. 5% sphere. plan shows how 19,900-cu.-ft, interior 


Wood-shake-clad dome blends with its is divided. Domes and Homes, Inc. SECOND 
FLOOR 
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GROUND 
FLOOR 


Upper floor (interior view) is a single 
open space in this 39-ft.-dia. 5 lake- 


Thus far, however, the geodesic 
dome has proved too kinky to 
appeal to the masses of home 
buyers, too unproven to merit 
mortgages from conservative bank- 
ers, too unorthodox to satisfy zon- 
ing and building codes. But now all 
that may be changing. 

Says Bob Casey, energetic presi- 


Redwood-sided dome below is a 39-ft.- 
dia. % sphere from Domes America. 


BEDROOM 


SECOND 
FLOOR 


front dome, located in Wisconsin (exte- 
rior is at right). Domes America, Inc. 


dent of the National Assn. of Dome 
Manufacturers: "We've got about 
20 members who manufacture 
domes. All in all, members and 
nonmembers must sell 5000 to 
10,000 dome homes a year, but 
that's just a good guess. That's up 
from almost zero five years ago." 
Continued 


Conventional stairway (interior, left) 
gives access to bedroom (floor plan). 


Three 32-foot-diameter domes 


There's 700 sq. ft. of usable floor space 
in a Yg sphere. (Five-foot ceiling height 
is cut-off point for usable space.) 


Regular readers of POPULAR 
SCIENCE, of course, are no strangers 
to the dome phenomenon. From the 
1950's onward, PS has covered the 
spherical structure's development. 
Some highlights: In Dec. 1961, exec- 
utive editor Ken Gilmore recapped 
the dome's progress in “Bucky 
Fuller's Wonderful Dome." ‘‘Amaz- 
ing Sun Dome" [May '66] showed 
do-it-yourselfers how to build a 
lightweight greenhouse or enclo- 
sure for a swimming pool. “The 
Great Dome Boom Is On" [Feb. 
'72] reported on the beginnings of 
the dome-kit industry. Later that 
year, in PS's 100th-anniversary is- 
sue, DIY'ers got another boost: the 
unique Bucky Fuller-designed PS 


By c going to a es NEG you get | 900 
sq. ft. of floor space—700 on first floor 
and 200 on the second floor or loft. 


Make a Dome a Home" [April 74]. 
“I got interested in domes 
through PoPULAR SCIENCE over five 
years ago, but I couldn't cut 2x4's 
accurately enough to even think 
about building my own dome house 
from scratch," says Charles Ro- 
maine of Laramie, Wyo. “Then I 
found a man near here who sells 
dome kits. I picked up a 39-foot kit 
in mid-October 1976, and moved 
my family into it in March 1977." 
Romaine’s dome is 19 feet high 
at its apex. “When you sit in the 
living room and look out at all that 
wide open space over your head,” 
he says, “it makes you think you're 
living under the sky. It’s grand! 
It’s almost a shame we built walls 
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A 7 dome one ios a | full two stories 
with 1400-sq.-ft. living area—750 on the 
first floor and 650 on the second. 


Hexadome, a Minnesota compa- 
ny, charges $2500 for a kit that 
assembles into a 32-foot dome with 
750 to 1600 square feet of living 
space depending on whether the 
customer wants a basement and/or 
loft. The company estimates that 
with the sort of trappings typical 
people put onto their home—cedar 
shingles, metal spiral staircase to 
the loft, full plumbing, fancy 
interior paneling, plush carpeting, 
etc.—the completed do-it-yourself 
dome would cost $14,230. On the 
other hand, with more spartan fin- 
ishing materials the same size 
structure could cost the do-it-your- 
selfer only $9670. 


Hexa-Pent dome [May '72]. In the around the bedrooms, but we  High-end domes 
November '72 issue, architect Les wanted privacy there. Domes America’s Bob Casey 
Walker presented a frame-hung “The kit plus all the plumbing brags convincingly that “Our 


dome that could be prefabricated 
at home, then assembled at a 
remote site. And PS dealt with the 
intricacies of dome interior design 
in “It Takes A Heap of Planning to 


and wiring and finishing wood cost 
me a total of $21,550. Going by our 
bank’s figures, it’s worth $40,000.” 
Romaine heats the entire dome 
with one wood-burning stove. 


Dome sampler and average costs from kit makers 


Typical shapes, sizes, floor areas, and costs of domes on the market today 


domes are the Cadillac of the 
industry.” His firm sells the dome 
components almost exclusively to 
Domes  America-trained builders. 
The local builders then finish the 
exteriors and interiors to archi- 
tects’ or new owners’ tastes. “The 
cheapest we ever built was in 


Dia. Shape Height at Floor space (sq. ft.) Average cost Wisconsin, a 30-foot dome with full 
(ft. ) peak (ft.) First floor Second floor Loft Max? basement and 1300 square feet of 
26 % 15! 500 400 900 STD kit) m living space—$32,000 completely 
26 v 13 485 215 700 $5500 (shell finished. outside: witty cedar shin- 
ü $19,000 (finished) gles and inside with gypsum and 
eater 3 , aneling,” says Casey. es 

30 1 15 675 = 225 900 $9000 (shell p 7 
" $25,000 finished) Palm Beach, Fla., we built a 39- 
30 — 5 20 700 600 — 1300 $39,000 see foot [rn gy cien dome, lavish- 
30 — 34 23 700 600 — 1300 $13,000 (shel ly finished $300,000! | 
$39,000 (finished) A Purdue engineering professor, 
32 Và 16 700 - 200 900 $2500 (kit) ka J. a m been to owing 
39 % 14 1200 a 300 1500 $13,000 (shell) the progress of domes as part of his 
16! 1200 700 — 1900 $57,000 (finished) own research into construction 
| _ 16 1200 = 400 1600 $6000 (kit) technology. “The panelized domes, 
39% 23 1200 1000 — 2200 $20,000 (shell) | — many of them filled with 2x4's or 
— ee + 2x6’s every 16 inches, really defeat 
39 58 23 1200 1000 600 2800 $84,000 (finished) the simplicity and basic inexpen- 
45 % 18 1500 900 — 2400 $15,000 (shell) _ siveness of dome construction the 
$62,000 (finished) : 
1500 1200 — 2700 ban way Bucky Fuller first presented 
$81,000 (finished) n we Meyers. T ue pour 
| an oca nks an uilding 

Oi 3 $114,000 (finished d 
tise 7. i TOR latin see ode Maus departments and the HUD aren't 
55 T 22 2300 1900 1000 5200 $150,000 (finished) eager to okay any other kind of 
55 5a 32 2300 2100 1500 5900 $175,000 (finished) dome construction. 


“Then add on the fact that so 
many home buyers themselves 


iWhen risers are used under dome proper. 
“Based on typical, comfortable layouts. For an airy, open-plan type of interior, maximum floor 
space is less. Using tighter plans, even larger floor areas are possible. 
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want that vine-covered cottage that 
looks like everybody else’s on the 
block. And that’s why a dome home 
can end up costing almost as much 
to build as your run-of-the-mill 
frame house. But they don’t have 
to! Once people accept that houses 
can look a little different, the price 
of domes can go way down,” claims 
Meyers. 

Compared to ordinary houses, 
the dome is enticingly efficient. 
For equal amounts of floor space, 
the dome requires about a third 
less air to keep cooled in summer 
and heated in winter. And since 
many dome dwellers don’t break 
up the insides with floor-to-ceiling 
walls, heating and cooling systems 
require fewer ducts and other ener- 
gy-wasting hardware. 

Facts like these lead dome sell- 
ers to promise heating and cooling 
savings in the vicinity of 30 to 40 
percent. No independent labs seem 
to have investigated the matter yet, 
but a Colorado dome dealer reports 
that he electrically heats his small 
dome on a mountain for an average 
of $10 a month. An artist, Parma 
Tyson of Hotchkiss, Colo., says she 
spends $67 per month heating her 
three domes, some 3000 square feet 
in all. “And that impresses me a 
whole lot!” says Ms. Tyson. Dome 
owners in wintery Maine and Wis- 
consin back up the enthusiasm of 
the Coloradans. 


How they're built 


There are two basic construction 
methods in use today among dome 
suppliers. The hub-and-strut meth- 
od is closest to the early Buckmin- 
ster Fuller models. Conceptually it's 
very much like building with Tinker 
Toys. A steel hub, typically a short 
length of a six-inch pipe, is bolted to 
a collection of 2x6 pine struts that 
fan out until they link up to other 
struts via other hubs. The network 
of resulting triangles curves grace- 
fully into the famous dome shape. 

Stresses from the weight of the 
hubs, struts, snow, wind, and other 
building loads are evenly distri- 
buted through the network, coming 
finally to rest on the ground. Alter- 
nately, the dome can be set upon a 
foundation of poured concrete, ce- 
ment blocks, or specially treated 
wood [PS, Sept. '72]. Some domes 


DOME MANUFACTURERS 


Allard Engineering, South Lee MA 02160; 
American e Builders, 142 Hillcrest Ave., 
Wood Dale IL 60191; Amherst Domes, Inc., 
Box 248, Amherst WI 54406; Big Outdoors 
People, Inc., 2201 N.E. ren St, Min- 
neapolis MN 55413; Cathedralite Domes, 
Box 880, Aptos CA 95003; Creative Home Co., 
942.1 Volbrechter Rd., Crete IL 60417; Dig- 
gers Domes, 4019 W. Park Rd., Hollywood 
FL 33021; Dimensional Systems, 9650 S.W. 
B7th Ave., Miami FL 33173; Dome Structures, 


are built on top of risers that 
increase the height of the outside 
walls. 

The second basic dome construc- 
tion method uses the panelized 


approach. 'This hybrid technique . 


combines the early Fuller concept 
and traditional frame carpentry. 
Buckminster Fuller approves of the 
method. 

Wisconsin dome manufacturer 
Ray Shultis explains how his ver- 
sion of the panelized dome devel- 
oped: “My dad got interested in 
domes five years ago, and he took 
me along. But about all that any- 
body knew about domes back then 
was in Dome Book I and Dome 
Book II, produced by the counter- 
culture. So our first dome came 
right out of Dome Book II. It was 
nice, but it was also too hard for 
your ordinary building contractor 
to work with. So I spent 18 months 
educating myself about the math 
and design of domes. And we rede- 
signed our dome so it fits into the 
experience of your ordinary frame 
carpenter.” 


Four times better 


Says Bob Koger, a Florida archi- 
tect who’s collaborated on Shultis’ 
design: "We've designed our domes 
to be four times better than the 
building codes require. We have 
them out for third-party testing 
now, and when the results are in, 
we won't have to go through so 
much red tape at local building 
departments." 

An informal survey of building 
departments finds that inspectors 
are willing to okay domes, but 
many of them do want to see studs 
every 16 inches like the old frame 
construction. A Madison, Wis., 
building-code supervisor chuckled 
as he said the major problem he'd 
have with domes was deciding 
where the roof (requiring 30-pound 
snow-load capacity) ended and the 
walls (requiring only a 20-pound 
wind load capacity) began! He 
added, “I don’t see any problems 
that can’t be tackled easily.” 

The U.S. Department of Hous- 
ing and Urban Development is 
starting to okay the structural 
soundness of a few dome manufac- 
turers’ designs. HUD approval is 
generally required before an FHA- 


inc.. Coloma WI 54930; Dome West, 181 Pier 
Ave., Santa Monica CA 90405; Domes & 
Homes, Box 365, Grielle NJ 08730; Domes 
America, 6 S. 771 Western Ave., Clarendon 
Hills IL 60514; Domes Geodyesey Corp., Box 
206, Amherst WI 54406: Domiciles, Inc., Rt. 
1, Numa IA 52575; Dyna-Dome, 22226 N. 23rd 
Ave., Phoenix AZ 85207: Envirotecture, 134 
N. Ojai St., Santa Paula CA 93060; Geodesic 
Homes, Box 1675, Bailey CO 80421; Geodesic 
Shelters, Box 487, Calabasas CA 91302; Icosa 
Domes, Inc., 31 Vendola Dr., San Rafael CA 


Four dome configu rations 


dila 
PAS 


Three-quarters sphere 


Dome size depends on diameter and 
how big a slice of the geodesic sphere 
the dome consists of. A $a dome (top) is 
simply the triangles needed to form 
the upper 34 of a complete geodesic 
globe. A 1⁄3 dome is less slanted at the 
sides, and a 54 dome's sides are almost 
perpendicular to the ground. A 34 dome 
rises majestically over the landscape. 


insured home mortgage 1s possible. 

You can get more information by 
writing the National Assn. of Dome 
Manufacturers (Suite 470, 1701 
Lake Ave., Glenview, Ill. 60025) or 
by contacting individual manufac- 
turers below. Uu 


94930; Kettle Moraine Domes, 1134 Greenway 
Lane, West Bend WI 53095; Monterey Domes, 
Inc., Box 5521-AA, Riverside CA 92514; Rod 
Harris Construction, 914 Parkview Ave., Rock- 
ford IL 61107; Smith Productions, Ltd., Box 
122A, Cherokee IA 51012; Solar Domes, inc., 
321 W. NW Hi nway, Barrington IL 60010; 
Synapse, inc., Box 554, Lander WY 82520; 
Temcor, 2825 Toledo St., Torrance CA 90503; 
Timberline, 20151 Blake St., Berkeley CA 
94904: Tom Borman Co., 6544 Tennessee Ave., 
Clarendon Hilis IL 60514. 
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Free-flow — 
solar collector 


—half the cost, 
30% more efficient 


In a typical test (on roof of laborato- 
ry) free-flow collector averaged 60.6 per- 


(not shown) averaged 47 percent. 
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With foil removed (above), oil (the 
working fluid) can be seen squirting 
out of distributor at top of collector. 
Cross section (right) shows design. 
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cent efficiency; conventional collector 


By V. ELAINE SMAY 


Take a close look at this flat-plate 
solar collector and you'll see some 
surprising features, First, note that 
the collector plate really is flat—no 
tubes, channels, ridges, or dimples 
protrude from the surface. Then 
notice the thin sheet of aluminum 
foil that lies over the plate. Note, 
too, that the heat-transfer medium 
is a light oil. 

The free-flow solar collector was 
developed in Holon, Israel, by a 
team of scientists working at Koor 
Metals Research and Development 
Center. The principal aim of the 
unconventional design is to im- 
prove efficiency by establishing a 
uniform thermal contact between 
the absorber plate and the heat- 
transfer fluid over the entire sur- 
face of the collector. 

Dr. George Valdstein, head of 
the team that developed the collec- 
tor, explains how it works: “The 
light oil that is used as the heat- 
transfer liquid comes out of a 
perforated distributor at the top at 
low pressure, and flows down in a 
thin film between the insulated flat 
metal plate and the metallic foil 
that lies over it. The top of the foil 
is painted black to improve solar 
absorption. Solar heat is conducted 
through the foil to the flowing oil, 
which drains into a sump at the 
bottom of the inclined plate. A 
small pump circulates it back to 
the top of the collector where the 
cycle repeats.” 

Extensive tests, pitting the free- 
flow collector against various other 
commercially available units, have 
shown that its average efficiency is 
about 30 percent higher than the 
others tested. 

“The free-flow collector is a light, 
simple, and low-priced device, sig- 
nificantly cheaper than anything on 
the market,” says Dr. Ruben Ma- 
sel, chief scientist of Koor Metals 
Ltd. (1 Haofan St. Industrial 
Centre, 58 812 Holon, Israel). Koor 
is beginning production of the first 
model, called the Mark I, and 
expects to market it for about half 
the cost of most collectors now 
sold. 

The design gives advantages be- 
sides efficiency and low cost. Using 
oil as the working medium elimi- 
nates corrosion problems. And the 
collector's light weight (about 18 
ounces per square foot) means easi- 
er, cheaper installation. Koor ex- 
pects a lively American market for 
the Mark I. Meantime, project 
scientists are working on a Mark II 
model, which they hope will be even 
cheaper to make. Es) 


Composites 
-how they ll make cars 
lighter, stronger 


New techniques ‘‘knit’’ materials together 


How graphite composites could save weight ë : . 
to form composites: superstrong, lightweight 
ae ee substitutes for present components 
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Where might the composites go? This 
car, noodled up by Ford engineers as a 
design exercise, shows some possibili- 
ties. Table shows typical weight savings 
when graphite composites take the place 
of steel parts. 


FRONT & REAR 
BUMPERS 
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in passenger cars and trucks. 

A composite is a substance made 
of two different materials, each 
with its own unique physical char- 
acteristics, Each material contrib- 
utes certain advantages, and the 
resultant substance is better than 
either alone. Reinforced concrete is 
one common composite. With steel 
rods supplying tensile strength and 
the concrete supplying resistance 
to compression, the resultant mate- 
rial is a far better building material 
than either alone. 

Composites similar to those now 
being studied for automotive use 
were first developed for the combi- 
nation of extreme strength and 
lightness they could give to air- 
plane structures. Later they 
contributed their special combina- 
tion of strength, rigidity, and light- 
ness to golf-club shafts, racing- 
bicycle frames, fishing rods, and 
other sports gear [PS, April '75]. 
Now, engineers are trying to put 
these same qualities to work to 
make future generations of cars 
more fuel efficient. 

Composites under study for use 
in automobiles are generally made 
of fine, high-strength strands of 
carbon embedded in a plastic bond- 
ing material. The fibers are often 
called graphite, which they are not. 
Graphite fibers were used in the 
aerospace industry starting in the 
1960's, and the name stuck. Most 
carbon these days comes from what 
the people in the business call 
PAN (polyacrylonitrile), an acryl- 
ic material much like that used in 
fabrics. To make a carbon fiber 
suitable for a composite, PAN is 
heated under tension in air to ox- 
idize and stabilize its structure, 
then heated again in the absence of 
air, still under tension, at 1200 to 
1600 degrees C (2192 to 2912 
degrees F) to drive off the non- 
carbon portion. 

The tension is vital, according to 
Ken McHugh of Monsanto: “If you 
don’t keep this fiber under tension 
all the time you’re processing it, if 
you don’t keep those molecules 
straightened out, you get an amor- 
phous thing with no strength.” 

Another source of carbon fiber is 
common pitch, processed in a 
somewhat different method devel- 
oped by Union Carbide. 


Strength and load patterns 


The bonding agent used to hold 
the resultant minute (about seven- 
micron-dia.) fibers together is de- 
termined by the shape of the final 
product and how it is to be formed. 
For example, at the Graftek Divi- 
sion of Exxon Enterprises in Ra- 
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In Graftek's pultrusion process, carbon 
fibers are pulled into a single strand, 


leigh, N.C., I saw extremely stiff 
composite rods made by what engi- 
neers call a pultrusion process. 
Fibers were pulled off a rack of 
spindles in a rope-like tow, coated 
with a polyester resin, and drawn 
through a heated die to emerge as 
a stiff rod. Polyester is used, says 
Graftek research director Vance 
Chase, “because it cures very rap- 
idly." Epoxy is used in other kinds 
of construction; it cures more slow- 
ly and is fine for lay-up forming. In 
other cases where a press-forming 
process is best, thermoplastic re- 
sins are attractive. 

Theoretically, composites of var- 
ious kinds could save an enormous 
amount of weight. “If you take a 
steel bar and a graphite-bonded 
bar, the composite has about one- 
fifth the weight and about the same 
strength in tensile,” says Vance 
Chase. If that were the whole story, 
the weight-cutting potential would, 
indeed, be fantastic. Unfortunately, 
nothing in engineering is quite that 
simple, as Chase was quick to point 
out. Main problem: Carbon ma- 
terials are “anisotropic.” That 
means that, unlike steel, they’re not 
equally strong in all directions. 
Designers must always keep in 
mind the direction of the load and 
how the fibers must be oriented to 
handle it. In a push rod, for exam- 


coated with resin, and passed through a 
heat die to emerge as a stiff rod. 


ple, the loads are pretty much in 
one direction and the fibers can be 
linear. Parts with more complex 
load patterns require very careful 
load analysis and a carefully plan- 
ned fiber-placement strategy. 

An example would be a connect- 
ing rod. I was told at Graftek that, 
after a period of experimentation 
and study, they’d worked out the 
problems of the top end of the rod 
and were now doing a very detailed 
analysis of the lower end. 
Composite candidates 

With such inherent restraints, 
can composites do the job? How 
much weight might they save? Ac- 
cording to auto mechanic Smokey 
Yunick’s sources, the auto com- 
panies feel they’ve got to replace 
400 to 500 pounds of existing car 
with composites to meet mileage 
goals set by the government. 

Where might this substantial 
savings come from? I was surprised 
to find that it wasn’t necessarily 
from glove-box doors and floor 
pans, as I’d imagined, but also from 
connecting rods, pistons, push rods, 
coil and leaf springs, sway bars, 
drive shafts, and even—maybe— 
crankshafts. 

Work is progressing in other 
directions as well. Ford, for exam- 
ple, recently announced that a 
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Though just 3/ 16-inch thick, this composite test rod resists Flat form of carbon fibers is used for layup and wrap forming. 


bending by the effort of even the strongest person. 


Sway bar makes an ideal composite candidate, since stiffness 
and springiness are inherent and weight saving is significant. 


composite air-compressor support 
bracket in 1980 cars will replace 
steel, at a saving of five pounds. 
Coil and leaf springs are also 
candidates; composites have high 
fatigue resistance, which makes 
them ideal for this purpose. In fact, 
huge truck leaf springs are now 
being field tested. 

Valve springs also look like a 
good bet, and so do sway bars and 
drive shafts. The latter have to 
take the torque between the trans- 
mission and the differential and be 
stiff enough not to whip or vibrate. 
I saw one experimental shaft made 
with an inner aluminum tube with 
a wall thickness of about 0.07 
inches and a bonded-on outer cov- 
ering of fiber composite that looked 
to be about 0.030 inches thick. The 
aluminum handles the torque and 
the composite provides the stiff- 
ness. There was another shaft un- 
der test made of all composite. 


Not home free yet 


There are still serious problems, 
of course, as with any new 
technology. For example, how do 
you attach the fittings at the end of 
a drive shaft? With a steel shaft 
you simply weld on your fittings. 
With composite and aluminum, 
welding is still possible. But in 
solid composite, an adhesive bond 


is necessary. The bonding tried so 
far seems to work. But will it come 
unglued under aging, temperature 
extremes, and other conditions? 

Perhaps an even more serious 
question involves temperature sen- 
sitivity. Temperatures, high or low, 
are no problems for the carbon 
fibers, but the bonding resins are 
typically not good for over 250 to 
300 degrees F. Graftek says po- 
lyamide binders will operate at 600 
degrees. That's fine, but to hold 
that temperature limit in the cen- 
ter of a piston crown you've got to 
conduct heat to the ring bell quite 
rapidly, and composites are not 
good heat conductors. 

And what about heat conduction 
from the lower-end bearings of 
composite connecting rods? Nor- 
mally a metal rod is cooled by oil 
flow through it, plus heat conduc- 
tion to the outside surface where 
oil spray and moving air flush heat 
away. If you don’t get that heat 
conduction through the rod, what 
cools the bearing? Do you increase 
oil flow? As far as I could learn, 
nobody has the answer to these 
questions yet. But no doubt they 
will be the object of a lot of 
research-and-development effort. 

As for production, low-cost, high- 
ly efficient processes are needed. 
One Monsanto spokesman said, 


Fiber orientation determines direction of strength. 


Composites can form a variety of shapes, but complex load 
patterns make fiber orientation difficult to determine. 


"We sent engineers to the West 
Coast to look at aerospace tech- 
niques, but they were 99 percent 
useless— geared for 400 parts a year, 
and we want 400 parts an hour." 

And finally, there's that ultimate 
question: How much will it cost to 
get the benefits we want? In an 
airplane structure, a pound saved 
is worth a lot. Even over-the-road 
truckers, intrigued by the lighter 
composite leaf springs, talk of be- 
ing wiling to pay $5 to save a 
pound of weight. But to make 
composites really attractive in pas- 
senger cars, the cost of these mate- 
rials must drop drastically. 

Right now, they're going for as 
much as $37 a pound. This will 
drop some when volume picks up. 
Some experts think PAN-based 
materials will get into the $5- to $7- 
a-pound range quite soon, and 
there is apparently hope that pitch- 
based materials may ultimately 
reach $2 a pound. 

All together, there are still more 
questions than answers. Smokey 
was talking about connecting rods 
when he said it, but what he said 
sums up my impression of the 
future use of composites in cars: “I 
think the thing that makes it inter- 
esting is that they are going to do 
it, but the technologies are still go- 
ing to have to come." 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Navy windmill 
Spinning in 29-mph winds, 
this Grumman-built wind 
generator can supply a 
Marine Corps station at 
Kaneohe, Hawaii, with 20 
kW of electric power. It's the 
largest windmill ever built 
for the Navy. Navy wind- 
mills could save 700,000 
barrels of oil annually. 


ECC E 0o." Heavy load 
= AE TaSi s. .  Lugging super-heavy nuclear- 
ee ee aao reactor parts from a Tennes- 
Mem Co vou 99 t see factory to Arizona took 
ra E Soe X197. fancy logistics—plus this 
Em o. ooo o NULL rom  170-ft. 400-wheeler. Com- A 
e r oo Niemi Se ponents were barged to oo c foon.. Difirot ton 


Mexico; then each 1300-ton 
load was pushed and pulled | "S z " 2 | : 
200 miles by four 500-hp ES Ut ——E" Touran 
Dart mining trucks. ' : 


Cableskiing 


Waterskiing without a motor- 
boat? A system using pow- 
er-driven central cables, 
popular in Europe, has been 
introduced near Houston, 
Tex. Skiers are towed 12 

to 40 mph by mast-supported 
cables. SkiNautika Inc. 
(Hopkins, Minn.) has two 
other sites planned. 


Chrysler 300 Food shrinker 
Chrysler's 1979 Cordoba Load plastic trays in the 
revives the cross-bar grille Excalibur ED-301 with fruits, 
of the 1950's 300 series. vegetables, or meats, and 
Today's limited-production dehydrate them to about one- 
300 has a 360-cu.-in. dual- quarter their original volume. 
exhaust V8, special shocks, Dried food stores easily 
sway bar, power steering, for camping. Price: $149. 
leather bucket seats, tach, Excalibur Products, 5711 
and leather-wrapped, three- Florin-Perkins Rd., Sacra- 
spoke steering wheel. mento, Calif. 95828. 
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Solar mirror 


Forerunner of Texas-size 
solar spherical mirrors? 
E-Systems of Garland, Tex., 
designed this 11-ft. concen- 
trator as a prototype for 10 
200-ft. units that would 
supply.electricity to a town 
of 2500. This junior size 
generates superheated steam 
at 1000 degrees F. 


Gyroplane kit 
The Sunbird gyroplane kit 
goes together in 180 to 

250 hours, cruises at 65 
mph, and has a 200-mile 
range, says the maker (Sun 
Aircraft Corp., Box 233, 
Hopkins, Minn. 55343). A 
modified VW engine supplies 
power. Parts cost about 
$7000. 


Coinless phone 


No more fumbling for 
change with AT&T's new 
Charge-a-Call pay phones. 
You just dial a number and 
charge it—collect or to a 
telephone credit card. Sev- 
eral telephone companies 
offer the service. Plans 

call for complete Bell 
System coverage by 1980. 


Mirage four-door 


There's more room for 
passengers and luggage in 
Mitsubishi Motors' four-door 
hatchback Mirage. The new 
car, available in Japan, is 
4.1 inches longer than two- 
door models sold here by 
Chrysler. The tailgate 

opens for access to a 
96-cubic-inch trunk. 


Tire cover 


For tire-destroying environ- 
ments such as 1000-degree 
slag heaps and hard-rock 
excavations, Goodyear 
developed a radial earth- 
mover tire with detachable 
steel-bar tread. Trak'R 
Tread tire—four years in 
development—can cut tire 
costs over 62 percent. 


Fuel saver 


Soaring fuel costs can 

make wind turbines like this 
200-kW model practical for 
utilities, says WTG Energy 
Systems (Box 87, Angola, 
N.Y. 14006). The firm has 
been testing its MP 1-200 

at Cuttyhunk Island, off the 
coast of Massachusetts. 
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\Nhats New 


Camera kite 


You don't need a plane to 
make aerial photographs; the 
Dunford Flying Machine is 
designed to lift 35-mm 
cameras aloft. Time delay or m» 
radio-controlled shutter Bien? Sik 
release may be used. The E: i 
kite is distributed by Hobby 
Marketing, Inc., 96C 
Commerce Way, Woburn, 
Mass. 01801. About $100. 


Bike brakes 


Stopping on a wet road is 
faster with new Fibrax 
Model SH chromed leather 
brake blocks; the maker 
claims a stopping distance 
from 15 mph in 17 feet. 
Available for most bikes, 
they're imported by Victoria 
Distributors, Inc., Box 753, 
Lancaster, Pa. 17604. 


Water power Polonez 

A new compact hydro- The first East European 
generator—about 37 feet luxury model designed for 
long—is designed for dams Western markets is this 
that had previously been Polish-made car, based on 
considered too small to the Polski Fiat 125P. The 
generate electricity econom- Polonez has a 1.5-liter engine 
ically. It's capable of pro- rated at 75 hp. Top speed 
ducing 1000 kilowatts of is 90 mph. Inside, there are 
electricity. Allis-Chalmers reclining bucket seats and 
makes the unit. thick carpeting. 


Anti-tank chopper 


The Army's newest armor 
fighter is the Hughes YAH-64 
Advanced Attack Helicopter, 
shown being flight-tested 
near San Diego. The ship 
has night and bad-weather 
fighting capability, and is 
armed with the laser-guided 
Hellfire anti-tank missile. 


94 | POPULAR SCIENCE 


Postage meter 


A new remote meter-resetting 
system from Pitney Bowes 
enables companies to reset 
postage meters by phone. 

The user first deposits money 
with the Post Office; then a 
call to a computer center 
releases a resetting number 

to unlock a mechanism 

that credits more postage. 


\Nhat's New 
IN BOATING 


BY SUSAN RENNER-SMITH 


Comfortable racer 


This sleek 25-footer sleeps 
five, and has more space 
than many longer boats, 
claims Seidelmann Yachts 
of Berlin, N.J. Two large, 
translucent hatches admit 
light to the teak-trimmed 
cabin, which has a full gal- 
ley. Price range: $11,995 
to $14,795. 


Unique combination 
The circular dial on the new 
Polaris VHF transceiver is 
rimmed with 36 yellow 
LED's. The built-in, comput- 
er-controlled direction find- 
er can pinpoint the direction 
of a radio signal within five 
degrees. Regency, 7707 Re- 
cords St., Indianapolis, Ind. 
46226. $995. 


Safe signaler 


The safety release button on 
the barrel of Olin's new sig- 
nal launcher must be 
pressed before loading. The 
launcher takes 25-mm or 
12-gauge red meteor flares 
(but not 12-gauge shotgun 
ammunition). Kit costs 
$94.50. Olin Corp., East 
Alton, Ill. 62024. 


Speedy Loran 

First Loran C with three 
simultaneous readouts, the 
Model 2000 is also the fast- 
est signal-getter around, ac- 
cording to Seatron (4312 
Main, Philadelphia, Pa. 
19127). Microprocessors 
enable the new unit to ac- 
quire the master signal in 
about 15 seconds. $2495. 


Compact counter 


Want a complete set of in- 
struments—without a gag- 
gle of gauges? The six-in.- 
diameter Atlantic V moni- 
tors wind speed and direc- 
tion, water speed, depth, 
and log. Its $1495 price in- 


cludes transducers and junc- 


tion boxes. Atlantic Marine, 
Box 508, Mechanicville, N.Y. 


Radar reflector 


Cleverly interlocked circles 
create “corners” that 
bounce back a radio signal 
four times more effectively 
than an ordinary triangular 
reflector, says Davis Instru- 
ments (Box 3157, San Lean- 
dro, Calif. 94578). The 
Echomaster, with permanent 
mounting shown, costs $31. 


Folding funnel 
Hanging from the yardarm, 


this chute swivels to catch 
the breeze and funnel it be- 
low. The red, white, and 
blue nylon chute is 21 in. in 
diameter at the top, tapers 


down to 10 in. [t weighs 11 


oz., costs $28. Yardarm 
Sailmakers, 925 Webster 
ot., Needham, Mass. 02192. 


Carry-on sounder 


For the fresh-water angler 
who rents boats, here's a 
handy portable depth finder, 
with a suction-mounted 
transducer. The battery- 
powered, dual-range unit 
folds neatly into its carrying 
case. Price: $199. Shake- 
speare Marine, 2295 N.W. 
14th St., Miami, Fla, 33125. 


E B 
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BY R. L. STEPLER 


| 
IN TOOLS 


Log chipper 
Woodwacker l's blade de- 
sign is claimed to induce a 
self-feeding action, pulling 
two-in.-dia. branches at a 
foot per second. An eight-hp 
gas engine powers the trailer- 
able tool, which takes up to 
five-in.-dia. logs. Didier Co., 
8630 Industrial Dr., Franks- 
ville, Wis. 53126. $899. 


Little sander 


Small plastic, wood, and 
metal parts can be safely 
and accurately sanded with 
this tiny tool, says Jarmac 
(Box 2785, Springfield, 

IIl. 62708). The specs: four- 
in.-dia. disc; four-by-five-in. 
table; 1/15-hp, 5000-rpm 
motor; $61.50 price. 


Blade protector 


Molded elastic PVC cover 
slips over expensive 
carbide saw blades to keep 
'em sharp. The shields cost 
$2.50 each, in sizes up to 
12 in. dia. Allen Co., 

8417 Little Rd., Bloom- 
ington, Minn. 55437. 


Hand-powered pump / sprayer 

Pump out dirty oil and sludge. Spray insecticides and 
plant food. Bail out a boat. Siphon gasoline. Pump water 
from clogged sink drains, humidifiers, and fish tanks. 
Black & Decker says you can do all these jobs with 

its self-priming Jack Rabbit pump and sprayer. 

The hand-powered device is claimed to pump one to two 
gallons per minute up to 17 feet high. 
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Hinged rake 

Grabber Rake's 16-in.-square 
polypropylene head is 
hinged in the middle so 

it can rake, grab, and lift 
leaves, grass clippings, etc. 
A sliding arm controls the 
action. QV Sales Ltd., 
Addlestead Estate, East 
Peckham, Tonbridge, 

Kent, England. 


Sharpener 


Maintaining bevel angles 

is automatic with the 
Pro-Edge attachment for 

belt sanders. You set tool 
rest and protractor angle 

to shape and sharpen tools, 
says Prakto (Box 1023, 
Birmingham, Mich.). You can 
do flat and hollow grinding 
with the $50 device. 
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IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Water control 
Solid-state liquid-level 
control device is said to 
maximize water yield: up to 
720 gallons per day from 
wells that produce as little 
as a half gallon per minute. 
Price: $132. Maker: Hydro- 
dyne Dev. Co., 6285 An- 
derson Rd., Forestville, 
Calif. 95436. 


Window film 

Scotchtint P-19 reflects 
radiant heat back into the 
room while it cuts penetra- 
tion of sun's heat through 
windows by 75 percent. 

3M says the new film has 
double the insulating per- 
formance of older Scotchtint 
films. Dealers install it. 


Storm-door kit 


A Phillips screwdriver is 

all you need to assemble this 
aluminum storm door. Four 
frame finishes and four 
acrylic colors make 16 
combinations possible. Price 
of the kit: $89.95. United 
Aluminum Prods., 1906 W. 
Belmont, Chicago, Ill. 60657. 


Mantelpiece 

This elegant eighteenth- 
century mantelpiece is act- 
ually a fiberglass repro- 
duction. The British maker 
says that the units are not 
affected by humidity, and ` 
will not crack or warp. Inter- 
national Commerce Group, 
10100 Santa Monica Blvd., 
Los Angeles, Calif. 90067. 


Quickie garage 

Two people could set up 
this portable steel garage in 
about eight hours, claims 
Earth Anchor Systems 

(Box 701, Rochester, Ind. 
46975). A 12-by-16-by- 
eight-foot Port-A-Garage 
costs $1295; a 24-ft.-long 
model is $1795. 


Digital range 

The ovens of Magic Chef's 
gas and electric ranges 

now feature electronic touch 
controls. Digital readout 
shows time of day and oven 
functions. Both continuous- 
and self-cleaning models are 
offered. Prices start at 
about $650. 


APRIL 1979 | 97 


\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Digital recording at home 

Sony now has a PCM system available for home use. What's 
PCM? Pulse Code Modulation is a technique by which au- 
dio sounds are converted into digital bits of information and 
recorded. On playback, the digital signal is changed back to 
conventional audio. The bonus, however, is that wow and 
flutter, distortion, tape hiss, and tape-speed deviation are 
virtually eliminated—the musical content is actually "'re- 
built" during each play by the digital codes. The PCM-1 is 
designed to be used with a video tape recorder. Price: 
$4400. 
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Auto combo 


When you add this combo 
radio to your dash, you get 
it all: AM/FM stereo, cas- 
sette tape, digital display of 
present or elapsed time, and 
power—40 watts of it. But- 
tons add filtering and loud- 
ness compensation to audio. 
Made by Sparkomatic, Mil- 
ford, Pa., it's $299.95, 


Remote phone 


You can make calls from 
anywhere up to 100 meters 
from a base unit with the 
PortaCall phone, from Tele- 
tronics, 2910 Ribidoux 
Blvd., Riverside, Calif. Push- 
button dialing works on any 
phone line; a re-dial button 
re-calls a busy number; and 
it's wireless. $499.50. 


Maxi portable 


Four-band receiver, four- 
way speaker system, phono 
inputs, mike mixing, and 
cassette tape with automat- 
ic search and play: Sound 
like a hi-fi system you'd 
take home to play? Nope, 
this one you take any- 
where—it's all in Sharp's 
new $319.95 portable. 


Stacked deck 


One way to squeeze more 
tape into a smaller cassette 
is to stack the spools on top 
of each other. That's the 
technique used by Lukok 
Electronic Ind., Taiwan, in 
this recorder. The 1%-i.p.s. 
tape speed gives it a re- 
sponse up to eight kHz—suf- 
ficient for recording music. 
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Recorder / timer 
What's better than a pocket 
dictator capable of record- 
ing up to two hours on one 
micro-cassette? One with a 
built-in clock and stop- 
watch, such as this Pearl- 
corder D130 from Olympus. 
Its $349.95. Plug-in mod- 
ules, such as an FM tuner, 
are available. 
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Touch-pad mike 


Connect the new Astatic 
hand microphone to your 
ham rig and you can make 
phone calls through any 
FCC-approved repeater sta- 
tion. A push-button pad lets 
you dial the number direct- 
ly. It uses an amplified elec- 
tret mike. Price: $105. 
Astatic, Conneaut, Ohio. 
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FOR YOUR CAR 


BY ED JACOBS 


Easy-change 
thermostat 


The thermostat on the new 
overhead-cam engine for 
British Leyland’s Princess 
and Marina models is under 
the normal cooling-system 
pressure cap. To change it, 
simply remove the cap and 
lift out the thermostat by its 
built-in handle. And there's 
no gasket to change. 


Run-flat tire 


The reinforced ''toes'' you 

see on the bead of the tire 

at right fit into grooves on 

its special rim. According to 
its maker, Dunlop Ltd., this 
"Denloc'' system holds a 


deflated tire on the rim dur- 


ing normal maneuvers, giv- 
ing it a limited run-flat ca- 
pability. 


Charging tester 
Sensortronics Model 1200 
uses multicolored LED indi- 
cators to give you quick 
charging-system checks. It's 
said to test any 12-volt 
charging system for voltage, 
current output, low battery, 
and cranking capacity. It's 
$20.95. Sensortronics, Box 
1358, West Babylon, N.Y. 


Temporary fan belt 


The Insta-belt universal 
emergency fan belt comes 
complete with tools. Instal- 
lation is quick and simple, 
says the maker (Marathon 
Mfg. Co., 8146 N. 23rd 


Ave., Phoenix, Ariz. 85021), 


and you can drive at up to 
40 mph until a replacement 
is found. $6.99. 


Leak-down tester 
With the Racecraft 9100 
leak-down tester, you can 
check the internal condition 
of any four-cycle engine, 
says Tomad Corp. (Box 
7147, West Trenton, N.J. 
08628). It comes with 10-, 
14-, and 18-mm spark-plug 
adapters. Price: $59.95, 


Oil-level checker 

Oil Monitor automatically 
tells you when to add oil to 
your engine. A vacuum 
probe replaces the dipstick, 
and changes the color of the 
dash-mounted indicator 
when the level is too low. 
$24.95. Ajusto Equipment 
Co., 20163 Haskins Rd., 
Bowling Green, Ohio 43402. 


Air-filter checker 


Filter Check continuously in- 
dicates the condition of your 
air filter while the engine is 
running. The increased vac- 
uum from a clogged filter 
draws the ball up the incline 
to warn that a change is 
needed. It's $4 from Vexilar, 
Inc., 9345 Penn Ave. S., 
Minneapolis, Minn. 55431. 
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Engine 
knock 


How much is 


too much? 


Severe damage can result from pro- 


longed knocking. Piston above was 
cracked and distorted by intense heat 
and pressure; artist added ultimate: hole 
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melted in crown. In normal combustion 
(upper right), flame spreads uniformly 
from spark plug, fills chamber, burns all 
mixture. In detonation (lower right), por- 


Can you believe car 
makers who say that a 
little knock won't hurt? 


By ED JACOBS 


“The auto industry right now is 
pressing the 91-octane limit as 
closely as we possibly can, because 
we're trying to get all the fuel econ- 
omy we can out of a car," says 
William Agnew, technical director 
of GM's Research Laboratories. By 
his estimate, 25 to 30 percent of 
all cars rolling off U.S. assembly 
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tion of mixture is compressed and heat- 
ed above ignition point, is held there 
momentarily, and ignites spontaneously 
before flame front arrives. 
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lines today will not be satisfied by 
standard unleaded gasoline—and 
are likely to develop some engine 
knock, a potentially damaging con- 
dition. It’s happening because 
hard-pressed manufacturers must 
design their engines as close as 
possible to the limits 91-octane fuel 
permit, in order to meet government 
fuel-economy minimums. | 

One result has been a big in- 
crease in the number of new cars 
that develop engine knock. And 
this has prompted an uproar from 
American motorists who have been 
educated for generations to believe 
that knock was bad for their 
engines. The manufacturers’ reply? 
A little knock is all right. Indeed, it 
may be the “sound of fuel econo- 
my.” What is the truth? 

Whether you call it ping, detona- 
tion, spark knock, fuel knock, or 
carbon knock, it’s all the same 
thing: a rapid, uncontrolled, spon- 
taneous combustion of the fuel-air 
mixture in part of the combustion 
chamber—the very same problem 
everyone thought was licked in 
1921, when C. F. Kettering and 
Thomas Midgley Jr. discovered the 
knock-suppressing qualities of tet- 
raethyl lead. 

With the introduction of the 
catalytic converter, however, with 
its requirement for unleaded fuel, 
engine knock is back, with a steadi- 
ly increasing incidence. 

In an informal and unscientific 
telephone survey of local dealer- 
ships, garages, and independent re- 
pair shops, I discovered a couple of 
interesting facts. First, foreign cars 
seemed almost completely immune 
to the problem, probably due to 
their high-revving, lower-compres- 
sion, small-bore engines. Second, the 
problem seemed confined not only to 
American cars, but to the biggest 
and newest ’78’s. (The ’79’s hadn't 
been out very long.) 

Fortunately, three factors are at 
work to slow the growth of the 
knock situation: 

e Although 91  octane was 
agreed to by the auto makers and 
the oil companies, and is the mini- 
mum octane level permitted by the 
EPA for lead-free fuel, the actual 
average octane available is more 
like 92.7. Many refiners voluntarily 
upped their octane levels to ease 
the situation and to take the pres- 
sure off their dealers, who were 
being accused of selling bad gas. 

e Since that still didn't satisfy 
many newer cars, several oil com- 
panies ( Shell, Mobil, Amoco, Union 
76) began to produce “super unlead- 
ed" gasolines with octane ratings 
around 96 or 97. That helped many 


Laser Doppler anemometer (top) is 


state-of-the-art research tool, determines 
velocity of mixture particles in dyna- 
mometer motor-powered engine. Dyna- 
mometer-powered- and fired-engine ap- 
paratus (above) studied precombustion 
reactions, was state-of-art in 1950's. 


more cars, but only in the limited 
areas where the fuel was available. 

e The EPA gave the manufac- 
turers permission to retard the tim- 
ing of troublesome cars, on an indi- 
vidual basis. 

Before we get into why your car 
is knocking, or may begin to knock 
in the future, there are a few things 
to explain. 

The octane rating of a fuel repre- 
sents its ability to resist knock, on 

Continued 
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Compression ratio sounds complicate. 
is really simple. Volume of cylinder 
above piston at bottom of stroke (left) 
is 10 times volume of cylinder above 
piston at top of stroke (right). So the 
compression ratio is 10:1. 
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Quartz window (visible in mirror) makes 
possible combustion photographs like in- 
set, where brilliant flame from fuel-rich 


an arbitrary scale that assigns a 
number to a fuel based on its 
performance in a special laboratory 
engine, when compared to blends of 
two special reference fuels. The 
higher the octane number, the bet- 
ter the tested fuel will resist knock. 
There are three common ways to 
express octane ratings. The Re- 
search and Motor methods are sim- 
ilar, use the engine mentioned 
above, and differ only in severity. 
The Research method is less strin- 
gent, so its numbers are usually a 
bit higher. It is the one you usually 
hear (and it’s the only one used in 
this article). The method you'll see 
in the future, though, is the average 
of the Research and Motor numbers. 
Compression ratio is another ma- 
jor factor in knock. It is the cylin- 
der volume above the piston at the 
bottom of its stroke, divided by the 
volume above the piston at the top 
of its stroke, expressed as a ratio. 
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prechamber of Honda CVCC-type engine 
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shoots out to ignite lean mixture in the 
main combustion chamber. 


The higher the compression ratio, 
the more power and fuel economy 
your engine has the potential to 
deliver, but the more prone it is to 
knock, and the higher the octane 
required to prevent knock. 

Ignition timing is the third ma- 
jor factor in knock. The more 
advanced your timing (the earlier 
your spark plugs are fired), the 
more likely you are to have knock. 

- Fuel-air mixture is the fourth fac- 
tor. Overly lean mixtures promote 
knock, and can result in severe 
damage, as in the opening photo. 


Now, into your engine 


After the piston has compressed 
the fuel-air mixture almost to its 
fullest, the spark plug is fired. This 
initiates a wave of flame, the flame 
front. From high-speed photogra- 
phy, we know it proceeds away 
from the plug with its surface 
constantly billowing and swirling, 


until it has filled the chamber and 
ignited all of the mixture. 

However, there’s frequently a 
race going on that you don’t know 
about, between combustion and 
knock. For knock to occur, part of 
the fuel-air mixture must be com- 
pressed and heated beyond its igni- 
tion point. For reasons not fully un- 
derstood, it must remain that way 
for an instant, perhaps while some 
preliminary chemical reactions take 
place. If the flame beats that time 
delay, you win, and the pocket will 
ignite in normal fashion. However, 
if the flame front is late, the pocket 
will detonate. 

To give you an idea of just how 
complex the combustion and knock 
processes are, here are some of the 
factors that can affect knock: alti- 
tude, atmospheric pressure, rela- 
tive humidity, air temperature, 
characteristics of fuel and lubricat- 
ing oil, spark timing, distributor 
advance curve, timing variation 
from cylinder to cylinder, intake- 
manifold temperature, type of 
transmission, carburetor mixture, 
variations in mixture to individual 
cylinders, shape of the chamber, 
spark-plug location, and hot spots. 

Knock can be a very bad thing. 
Where normal combustion may 
boost cylinder pressures from 150 
psi to 600 psi in a relatively slow, 
controlled fashion, knock can boost 
cylinder pressures an additional 
300 psi almost instantaneously. 
This sets up high-frequency pres- 
sure fluctuations you hear as 
“knock,” which cause great heat loss 
to surrounding components. The se- 
vere heat and hammer-like blows 
can be damaging—distorting or even 
melting components. 

But there is a gentler side. Dave 
Cole, an associate professor at the 
University of Michigan, and a 
much-in-demand automotive con- 
sultant, says, “Very light knock is 
often an indication that your en- 
gine is set with its characteristics 
close to those that will give the best 
fuel economy.” 

If you’re wondering how to tell if 
you're getting knock, the unfortu- 
nate answer is that you can’t, 
always. Common forms—the light 
tinkling sound like empty bottles 
being rattled, or the heavy clatter- 
ing sound of more severe types—are 
easily recognized. But, according to 
Cole, there is one type you may 
never detect, even if you are a 
trained observer: high-speed knock. 
It occurs at normal turnpike 
speeds, and is normally masked by 
normal engine and wind noises. 

That’s the kind of detonation 
that’s got a lot of people worried, 

[Continued on page 150] 
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BS leisure-home plan 


Gambrel with 
solar wall 


By AL LEES 


Here’s a gambrel roof with a difference. Both sides 
drop all the way to the foundation, so that the only 
vertical walls are at the ends and within the window 
recesses. But the rear roof isn’t a gambrel, since it 
plunges in a single plane, like an A-frame. The reason? 
This provides an ideal surface for mounting solar 
collectors, and the extra headroom you get with a 
gambrel’s secondary ridge isn’t needed over the 
upstairs floor plan shown at right. 

This two-story, three-bedroom house is compactly 
designed around a central circular staircase. A large 
fireplace is centered on the end wall of the living 
room; its chimney housing also carries the flue for a 
fireplace in the master bedroom. Both are vented for 
outside combustion air. 

The house is an energy saver, winter and summer. . 
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On solar wall at rear, 
four collector banks 
4, Of varying sizes would 
| |!) provide major portion 
(| | of home's heat, if wall 
I is sited for south ex- 
m posure and storage is 
efficient. Fifth pane of 
~$ top-left bank is not 
===— another collector, but 
a window over central 
stairwell. 
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High ceilings? With a 
little Ingenuity you can 


S-T-r-e-T-c-h 
paneling 


Give a basket-weave look to a tall pan- 
eled wall by cutting the paneling into 
2-by-2- or 2-by-4-foot pieces (or other 
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moadtes of the 4-by-8 sheets) and in- 
stalling these in an alternating vertical 
and horizontal pattern. 


By V. ELAINE SMAY 


Standard four-by-eight-foot sheets 
of interior wall paneling may seem 
about as useful as a square wheel 
if you live in an older house with 
ceilings nine or more feet high, or a 
contemporary house where cathe- 
dral ceilings soar to the heavens. Of 
course you can get taller paneling 
by special order, but this may 
mean delays—and extra cost. 

With a little imagination, how- 
ever, you can use standard-size 
panels. The clever ideas shown 
are all done with paneling from 
Georgia-Pacific (900 S.W. Fifth 
Ave., Portland, Ore. 97204). 


ATAN 


v BOARD RIPPED FROM PANEL le 


Chair-rail break, diagrammed above, 
uses boards ripped from one side of the 
4-by-8 sheets as a horizontal element be- 
tween a short length of vertical paneling 
(32 inches in the illustration) installed 
along the lower part of the wall, and a 
longer vertical section above. The bot- 
tom of the upper panel and the top of the 
lower one can be beveled and stained 
the color of the grooves in the paneling 
to accent the horizontal chair rail while 
integrating it visually with the paneling. 


If you join the boards of the chair rail at. 


a groove in the paneling and take care to 
match the grain patterns of their abutting 
ends, the joints will virtually disappear. 


Install paneling horizontally for a simple solution to the tall- 
wall problem. Joints between panels can be covered with 
battens. Here, matching molding is used at ceiling and floor. 


Built-in shelves along a high-ceilinged room can be used to 
divide the walls into sections eight feet or less in height. Here, 
a shelf behind a banquette and a combination light box /shelf 
near the ceiling are both employed to reduce the height. 


Your room will look better (and you'll disguise your system”) 
if you install the molding every four feet rather than only at 
the eight-foot joints where the separate panels meet. 


Cathedral ceilings and other angled configurations adapt eas- 
ily to standard-size paneling if you top a lower section of pan- 
eling with horizontal molding. The upper paneling is then cut 
to fit the sloping space at the ceiling level. 
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Jutting out from home nine feet above ground level, this deck 
gives owners an elevated view of all outdoors (shown in the 


A sunny spot on the roof with a view of treetops and beyond: inssD. Tract house came without it (acing bagi). 


Deck below is built on top of home's slightly pitched addition. 
Access to it is a window that's been turned into a door. 


Deck on the roof 


Take you up 
for the view 


By RO CAPOTOSTO 


As it said in the builder's ad, the 
view from the breakfast nook of the 
house pictured at left was breath- 
taking—literally. One false step 
beyond the sliding door would have 
resulted in a breathtaking express 
trip to the pits, nine feet below. 

The deck on this brand-new 
house was offered as a costly extra, 
so we decided to construct our own. 
We saved approximately $800. 

Our 10-by-12-ft. deck was built 
of pressure-treated  Wolmanized 
lumber to ensure a lasting struc- 
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ture [“Lifetime Preserved Wood,” 
PS, Apr. '76]. Construction begins 
by attaching the header to the 
house wall. But before you put this 
piece up, do two things: First, 
probe through the siding with a 
nail or stud finder to locate the 
studs and mark their locations 
clearly. Next, nail a 2x4 ledger 
strip to the header. (We nailed the 
ledger to the bottom of the header; 
while this is an unconventional 
approach-ledgers are usually at- 
tached to the face of the header or 
bolted directly to the wall—we felt 
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DETAIL 


Double 2x10 beam is nailed to posts 
before assembly is tipped into place and 


solidly braced. Pour concrete around 
posts after plumb and level are checked. 


this provided necessary strength 
and simplified construction. Other- 
wise, you'd have to notch the joists 
to fit atop the ledger.) 

Now attach the header to the 
wall by driving nails into the 
siding and a l5-by-six-in. lag screw 
into each stud. Drill a hole the size 
of the screw shank through the 
header and a pilot hole equal to the 
screw-body diameter into the studs. 

Two posts made up of three 


By GREG STONE 


You'd think I would have caught 
on sooner. After all, last year was 
the third July in a row we'd all 
climbed up on the roof to watch 
distant fireworks blossom in the 
summer night; yet it wasn't till 
fall that it finally sunk in: Why not 
build a deck up there? 

Naturally, the idea met with a 
little skepticism at first, especially 
since we'd already built a deck at 
ground level. What could be 
gained by going to the second 
floor? Privacy, for one thing, and a 
nice place to sunbathe. But per- 


Deck on the roof 
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Joists rest on ledger and beam. They're 
spaced 24 inches on center and secured 
by toenailing, using two nails on each 
side. A wood block helps (see text). 


lengths of 2x4 support the deck. 
Two of the 2x4's of each post are 
set back from the top of the center 
2x4 in order to form shoulders 
for the double 2x10 beam. 
Wolmanized lumber posts can be 
embedded directly in the soil, but 
it is advisable to pour concrete 
around them for maximum rigidity. 
Dig the holes for the posts to a 
depth a few inches below the frost 
line, about eight inches in diame- 


haps more important, the second- 
floor deck gets us above the tree 
line that surrounds our rural lot, 
giving us a beautiful view of the 
river and countryside beyond. 

The entrance from the house 
would be through a bathroom win- 
dow, which would be converted 
into a door. A limit of 10 by 14 feet 
was decided upon. This meant the 
largest lumber I would have to 
haul to the roof would be four 14- 
foot 2x8's for beams. Another ma- 
jor decision was to use “Outdoor 
Wood," Koppers' name for its pres- 
sure-treated lumber [PS, Apr. '76]. 

The major design question: Will 
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Corner posts for guard rail are nailed 
from both the front and back of the deck 
frame to ensure that it remains rigid. 
Galvanized nails are used throughout. 


ter. Lay in a bed of gravel about 
four inches thick at the bottom of 
each hole. 

Determine the length of each 
post by inserting a spare 2x4 into 
each hole. Then hold a second 


length horizontally with the far 
end resting on the ledger strip at the 
wall. Place a level on the horizon- 
tal member and adjust it until it is 
perfectly level; then mark the verti- 
cal. Note that the double beam is 


Short 4x4 posts hold deck level on 
shallow-pitched shed roof. Post ends are 
liberally coated with silicone sealant; 
then they are toenailed to the roof. 
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Guard-rail strips—1'/; by 134 inches— 
can be made by ripping down the middle 
of 2x4 stock. Use a C-clamp to hold the 
strip in place while you are nailing. 


topped with a 2x6, so be sure to 
subtract that thickness (1l5 in.) to 
obtain the actual post length. Cut 
the posts to size, then nail the beam 
to the posts. 

With help, erect the beam-and- 
post assembly in the holes. Nail a 
temporary 2x4 brace, angled from 
the ground, to each of the posts and 
one horizontal brace from the head- 
er to the beam. Check the level of 
the beam and plumb of the posts. 


. Construction tips (left to right): Gal- 
vanized joist hangers simplify and 
strengthen construction. Author nailed 
them directly to existing cedar shingles. 
For extra-sturdy guard rail, posts are toe- 


the roof handle the extra weight? 
In its most fundamental form, that 
was easy for me to answer. The 
addition had been built strong 
enough to take a second story if 
family needs ever dictated it. But 
there was a catch. That strength is 
built into the exterior walls and 
presumes the load will be bearing 
on these. The deck I had in mind 
would not reach these walls. In 
fact, for safety reasons I was stay- 
ing six feet in from the outside 
edge of the roof. I was also 
concerned about the snow load that 
would build up on a flat deck. 

I consulted with both the town 
building inspector and the contrac- 
tor who had built the addition. 
Part of the load was shifted to the 


When satisfied, pour in a not-too- 
mushy mix of concrete around the 
posts, up to ground level. Tamp 
well with a length of 2x4. 

The joists go on next. Note that 
the two outer members are nailed 
into the ends of the header and 
front board so the inner joists must 
measure three inches shorter than 
the overall 10 feet. Rest the joists 
on the ledger strip and beam; then 
toenail them into place, spaced 24 
inches on center. Inasmuch as the 
overall length of the deck is 12 feet, 
one of the spacings between joists 
will be shy of 24 inches. 

Toenailing in the “professional” 
manner can prove to be a sloppy 
method of fastening joists, due to 
the tendency of the boards to slide 
as the nails are driven in at an 
angle. For a neat, solid job of it, 
use a holding block: Partly drive 
two nails through a scrap block of 
2x8, then tap this into place against 


tached to joists with two galvanized 
14-inch carriage bolts. Joists will be cut 
off flush with post and beam later. Ten- 
penny nail is a handy guide for spacing 


exterior wall of the original house 
by attaching the deck to it with 
metal joist hangers. Then, under 
each beam, small posts were set on 
two-foot centers. At least two of 
these posts bear directly on roof 
joists. | 

'The next big question was how to 
attach the support posts to the 
roof, I was leary about making 
unnecessary holes in the roof so I 
coated the bottoms of the posts 
with a silicone sealant, then toe- 
nailed them to the roof. (If you're 
concerned about high winds, check 
with an engineer.) 

The first step is to install the 
joist hangers. 'These are attached to 
a framing member of the house. 
(An alternative to the hangers: a 


the piece to be nailed. Reposition 
the block on the opposite side to 
finish toenailing. Even easier: Use 
galvanized joist hangers (see accom- 
panying story). 

When the joists are in, you're 
ready to install the deck. At this 
point you should make up your 
mind whether you'll want to paint 
the deck or leave it to weather to 
gray. If you decide on painting, 
you should paint the bottoms and 
edges of the 2x4's before installa- 
tion. (Once the deck boards are in 
place with a l5-in. space between 
edges it'll be almost impossible to 
apply paint unless you want to 
work with a toothbrush!) Use a 
scrap of 14-in. wood as a spacer. 

The guard rails are made with 
2x6, 2x4, and 2x2 lumber assembled 
in place. The stair stringers are 
nailed into a header attached to the 
joist and anchored in a four-in.- 
thick bed of concrete. Gs) 


scrap of wood. With shingles and win- 
dow removed, opening for door is en- 
larged by using a circular saw to cut 
through old siding and sheathing. 


ledger board, bolted in place, as in 
the accompanying story.) 

I then positioned a joist in a 
hanger and with a level sitting on 
top of it, determined the precise 
height of the 4x4 posts. (Measure 
distance from bottom of joist to 
roof. Subtract beam height.) The 
two corner posts were cut and 
nailed in place, the doubled 2x8 
beam set on them, and the two 
outside joists put in place. Then 
stubby posts only a couple of 
inches tall were cut and slid under 
the center beam. With these posts 
beneath it the second beam was 
slid towards the house until a tight 
fit with the joists was achieved. 
This put it very close to halfway 
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spot car problems early with a 


fingers-and-flashlight 
inspection 


A checkup at home saves 
trouble on the road. Just: 
thump, tap, shake, and tug; 
listen, look, and feel 


By E.F. LINDSLEY 


Even if you haven't the foggiest 
idea of what makes your car work, 
you can still prevent most common 
on-the-road failures—sudden cool- 
ing-system blowups; fan, alterna- 
tor, and power-steering failures; 
brake-line failure under sudden 
stress; and exhaust pipes falling off 
on the road. All you need are your 
fingers and a flashlight. 

A fingers-and-flashlight inspec- 
tion is a simple process. 'The flash- 
light lets you see into the deep, 
dark corners, and your fingers walk 
along the hoses, tubing, and wires. 
You thump, tap, shake, and tug; 
and you listen, look, and, above all, 
feel for oiliness, wetness, stickiness, 
and rough, dented, or worn spots. 
None of the parts you can see and 
touch should rattle or rub against 


Aa oe 


1. Heater hoses shouldn't be stiff or brit- 
tle. The same is true for all other hoses 
on the car. Use your fingers to feel parts 
of hoses you can't see. 2. These hoses, 
from a nearly new car, were chafed and 
ready to fail. Although these bad spots 
were on the bottom, probing fingers 
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something else. If you spot any- 
thing suspicious, have it checked 
by a mechanic. 

The first point to remember 
while inspecting your car is that it 
has a top and a bottom. When trou- 
ble develops, it can be caused by 
top things and/or bottom things. 
For practical purposes, consider 
that anything you can see by bend- 
ing over a fender with the hood up, 
or by looking into the open trunk is 
a top thing. 'The items that you can 
see only by rolling under the front 
or back end are bottom things. 


Shake, rattle, and wipe 


Routinely, it's always a good 
idea to check bottom things when 
you have the car on a hoist for an 
oil change. There's nothing fancy 
about the technique—just shake, 
rattle, and wipe your fingers along 
the few things you see on the 
bottom. In general, you'll see brake 
lines, gasoline lines—and a big pipe 
running all the way back from the 
engine to the rear of the car to 
carry away exhaust gases. Nearly 


should be rubbed with fingers. None 
should be cracked, glazed, or brittle. 
Check belt tension: With thumb and fore- 
finger, grasp belt midway between two of 
its pulleys. You should be able to move 
it up and down about half an inch, More 


anyone can identify this as the 
muffler and the rest of the exhaust 
system. Once you've got it pegged, 
shake hands with it firmly to intro- 
duce yourself and shake it again at 
several points. If you can make it 
rattle, bump against the chassis or 
a brake cable, or rain down little 
flakes of rust, it needs fixing. 

Any rattles you locate here may 
be the funny noises you hear “un- 
derneath somewhere" when you 
start your car. You may be able to 
fix this sort of thing yourself with a 
healthy tug to pull the bumping 
part away from where it bumps. 
'The latter point often shows up as 
a bright, shiny spot. If you get a lot 
of rust flakes and the parts appear 
fragile and lacelike, make all haste 
to the muffler shop before the 
whole mess falls off in the middle 
of the highway. 

Other bottom things are the all- 
important hydraulic brake lines 
leading to each of the four wheels. 
If these leak, you can't stop your 
car. The main brake lines are 
Look 


macaroni-size steel tubing. 


up-and-down movement means it is too 
loose and should be tightened. Cracked, 
glazed, or brittle belts should be re- 
placed. As a rule of thumb, replace all 
belts and hoses every two years, regard- 
less of how they feel or appear to the eye. 
This decreases chances of failure. 


hard at this tubing with your flash- 
light. You may find dents caused 
by road debris or stones. Run your 
fingers all along each line to check 
for white corrosion or rust from 
road salt. If it feels really rough or 
looks bad, have a mechanic check 
to see if he should replace the 
tubing. 

Just before the tubing gets to the 
wheels you'll find: rubber hoses. If 
you find fluid—particularly fluid 
with a strong smell—you may have 
a brake-line leak. Have it checked 
at once. Flex the rubber line in 
your fingers and inspect it very 
closely with a flashlight. If it's 
cracked, chipped, or has wear spots 
on it from rubbing something, get 
it replaced. 

About the only other bottom 
thing to look at is the gasoline line, 
which runs from the tank to the 
engine. It shouldn’t leak or be 
dented or corroded, and it should 
be well clipped to and supported 
by the car’s frame structure. You 
can give it (and the tank) a tug or 
two, but don’t expect to find much 
wrong. 

Top things are more cor plicated 
in appearance, and there are more 
of them. Make a topside inspection 
the way you’d paint from a steplad- 
der. Reach everything you can 
while bent over one fender, then 
move to the front or the other 
fender and reach everything you 
can from there. 

Some words of caution about 
topside inspection: 

€ Wait until the engine is cool, 
to avoid burns. 

€ Hemove the ignition key. Do 
not leave it in the “Accessory” 
position so you can listen to the 
radio. 


e Remove any rings, bracelets, 
or wrist watches. They can short 
across electrical contacts and cause 
burns. If you can't get a ring off, 
cover it with masking or adhesive 
tape. 

e Don't smoke. Raw gasoline 
can ignite, and battery gases can 
explode. 

As a topside starting point, try 
fingering all the little rubber tubes 
that run more or less randomly 
around and under that big round 
pan (the air cleaner) on top of the 
engine. These little tubes have to 
do with pollution and other con- 
trols and if they leak or are 
dangling loose, the engine will 
probably run roughly or perform 
badly. 

It’s important not to be too 
rough or fumble-fingered with 
these tubes. You don't want to tug 
them loose yourself. 


Gloves-off operation 


Once you're satisfied with the 
small items, other top things such 
as heater hoses, radiator hoses, gas 
lines, wiper connections, and pow- 
er-steering hoses are next in line, 
and all are pretty rugged. What 
happens to them is cracking, dry- 
ing out, getting loose in their 
clamps, and just getting old. If a 
hose feels and looks brittle and 
rotten, don't tug it too hard. Just 
get it replaced before it breaks and 
blows your anti-freeze all over the 
engine. Even new hoses can rub 
against sharp edges and corners 
and wear little thin spots that 
suddenly blow clouds of steam just 
when that's the last thing you need. 

Thats why I don't recommend 
wearing gloves for finger inspec- 
tions. True, your fingers will get 


F 
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4. Push on each spark-plug boot to 
make sure it fits securely over the spark 
plug. Never push or pull on the spark- 
plug wire itself—you may break it. 5. 
You'll find many electrical connectors 
with clips and latches under the hood, 
They should be securely locked. Squeeze 
together any that you find loose. 6. This 
is one of the hydraulic lines running from 
the brake system's master cylinder. 
There are numerous brake lines, fuel 
lines, and other fluid-carrying lines on 
your car. Wiping them with your finger 
like this will determine if they are leak- 
ing. Any that are leaking should be 
tightened or replaced. 7. Under the car, 
grab the tailpipe and shake it (more 
vigorously than this photo suggests) to 
uncover rattles in the exhaust system. 
Most such rattles are caused by loose or 
broken hangers (the things that hold the 
exhaust system to the car body), or 
loose or broken clamps (which hold the 
parts of the system together). Any loose 
or broken components that you find 
should be tightened or replaced. 8. 
Brake-line hoses should be inspected 
carefully for cracking, chafing, or tire 
rub. A weakness can mean no brakes 
when you need them most. 


dirty my way, but with gloves on, 
you may miss the little bumps and 
dents that say something's wrong. 

Suppose, for example, your fin- 
gers pick up a watery, slightly 
sticky liquid down at the front of 
the engine, but your inspection of 
the hoses shows no leakage from 
them. The odds are that your 
water-pump seal is going—fast. You 
need a new water pump, and if you 
don’t get one soon you'll wind up 
in a cloud of steam with an over- 
heated engine. 

Or you pull your hand from 
between the firewall and the back 
of the engine and find it gooked up 
with oil. That's from an oil leak, 
and it probably indicates leaking 
valve-cover gaskets. Any mechanic 
can snug 'em down in five minutes 
or, if necessary, replace the gaskets 
in 30 minutes. 

This same oil from the top side 
will eventually find its way all over 
the bottom of the engine, and you'll 
see it when you’re looking at 
bottom things. Next oil change, ask 
the mechanic to wipe off the oil 
pan. With the bottom of the engine 
clean and dry—which it should be 


[Continued on page 146] 
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ILLUSTRATIONS BY CARL DeGROOTE 


If your household is like mine, 
you have considerably more books 
than you have shelves to hold them 


You do have space for CEOTTO i 


However tight your wall space 


| ~ z may be, you do have room to add 
| RES | bookshelves. Our five designs 
| | should start your imagination work- 


ing. Adapt them to fit those areas 
of your house that are presently 
underutilized. And while you're 
building, you may want to include 
cabinets, desks, and other amen- 
ities. The construction will be- | 
come more complicated, but the re- | 
wards of new built-ins, designed 
to fit your needs, will be worth 
your efforts. 


| 
| 
DESIGNS BY CARL SIGMAN 
| 


Open stairways like the one above pre- 


sent an ideal opportunity for building in HP ERE TTET ONE 
a good-sized bookshelf. The construction Tr ule. P D 
shown at right climbs up in three levels, ii T 

following the stairs. On the lowest level x | | 
is a sit-down dictionary stand. It could SM mip | s NER re 
also be used for your atlas or any large —À Pm 


reference book that's often used and 
hard to handle. A bench with the stand is 
convenient when using the nearby tele- 
phone, as well. Size of all elements can 
be scaled to your stairs. 


Window groupings with space on the 
sides can be flanked with shelves. At 
the base of our shelves we show an en- 
closed cabinet and a desk, linked by a 
handsome window seat. Since this win- IQ —L heir T———— AR 
dow seat covers a baseboard heater, ur IEEE EAS p p] pe zu 2 
we've left openings in the front panel for = - Wed co WAP 2 SRE I 
heat circulation. Valances at the top of 
the shelves can be designed to blend a Abs UE ! i Heh) E 
with your decor. Light strips installed be- Nea EATA E E | Aa | ETERA TL BEES 
hind them illuminate objects that are | | i nbi Mm C M LUGD p T 
i-r BLA 
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displayed on the top shelves. 
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Doorways, large or small, can be sur- 
rounded with bookshelves and other 
storage space. Here, a row of lockable 
cabinets along the ceiling provides stor- 
age for seldom-used valuables and im- 
portant documents. Below the twin book- 
shelves, we have a cantilevered desk on 
one síde of the door and a cabinet on the 
other. The cabinet is large enough to 
hold hi-fi equipment and records; the 
player sits on top. Stereo speakers could 
be built into this design, as well. - 
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NR DISTANCE FROM WALLE 
T] ~ MUST ALLOW FOR TURNING : Revolving shelves 


can store many 
books in a small 
space. Ours have 
built-in stops at the 
corners to hold the 
books in place. Be 
sure to locate such 
a system far enough 
from walls and oth- 
er obstacles so that 
the corners have 
clearance when you 
turn the shelves. 
The hardware for 
this three-shelf sys- 
tem is available for 
$13.50 from Albert 
Constantine and 
Son, Inc., 2050 East- 
chester Rd., Bronx, 
N.Y. 10461. A sim- 
ilar two-shelf kit is 
sold for $9.50. 
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UPPER THREE SHELVES ON REVOLVING TURNTABLES 
( REV-A-BHELF KIT FROM CONSTANTINE } 
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Flank your fireplace with bookshelves, 
and, for added convenience, built-in stor- 
age for your firewood—logs on the left 
and two sizes of kindling on the right. 
You can build such a system immedi- 
ately around the fireplace or extend it to 
cover the entire fireplace wall. We've 
varied the height of the bookshelves to 
accommodate small-, medium-, and 
large-format books. Light strips tucked 
behind the full-width valance enhance 
the appearance of the built-ins. 


[T 


HEX 
Bg [LÀ 
- a 


VL 


Hs 


Mi 


M 


i 


M 


gm 


"oS 


,Opwy rignte 


Announcing 


Popular Sciences 


FRP PROJECT contest 


You can win 
S2000 
IN cash! 


Five $75O 
awards, 

plus $1250 
additional 
for the 
Grand Prize 
winner- ana 
there are five 
more prizes 


Fiberglass-reinforced plastic panels 
now come in more types, colors, 
styles, and rib shapes than ever 
before. To encourage more readers 
to work with this material, PoPULAR 
SCIENCE, in cooperation with the 
leading manufacturer of FRP, has 
devised a design competition. 

You have all summer to create a 
project of your choice, using any 
appropriate FRP panel or panels— 
corrugated or flat—following the 
simple rules at right. Submit a 
photo and construction sketch of it 
by our Sept. 1 deadline and you'll 
qualify for one of five cash awards 
(including the $2000 Grand Prize) 
or five runner-up awards. 

The photographs on the next two 
pages are just to start you think- 
ing. You can design a project for 
any of five different categories—or 
enter more than one, if you wish. 

Continued 
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e PRIZES: There will be five cash 
awards for a total of $5000, to be 
distributed as follows: a check for 
$750 to the winning entrant in each of 
five project categories plus an addi- 
tional check for $1250 to the entry 
designated as Grand Prize winner, to 
be selected from the five category 
winners. There will also be five Honor- 
able Mention awards (one per catego- 
ry), the winners to receive a selection 
of how-to books from the Popular 
Science Book Division. 

€ HOW TO QUALIFY: There will be 
five categories, in each of which the 
use of translucent FRP panels must 
play a dominant role. There is no limi- 
tation on how little or how much FRP 
and other material is used in the 
construction of the project. The only 
requirements: (a) that the project can 
be built with home-workshop tools, and 
(b) that the proper type of panel was 
used (turn page for "Buyer's Guide" 
detailing types of FRP panels and 
projects to which they are suited). 

The five contest categories are: 
Solar Collectors; Greenhouses; Covers 
(such as patio roofs, carports, firewood 
canopies, boat shelters); Framed Verti- 
cals (such as outdoor fences, room 
dividers, screens); and Miscellaneous 
Structures (any other logical use of 
FRP panels, such as storage sheds, 
cabanas, awnings, garden lamps, com- 
post bins). 

Projects should be skillfully de- 
signed for efficient use of standard- 
size FRP panels (with a minimum of 
waste) and related materials such as 
wood or metal framing and accesso- 
ries. We're seeking functional, struc- 
turally sound design as well as decora- 
tive and ingenious projects. 

e HOW TO ENTER: Fill out our entry 
coupon or list all information the 
coupon calls for on a separate sheet of 


paper. Mail this with at least one clear 
photograph (black-and-white or color 
print preferred but color transparency 
is acceptable) plus a diagram of the 
construction details. A crude pencil 
sketch will suffice if it is thoroughly 
and accurately labeled with essential 
dimensions. Please do not submit 
scale models, or plans sheets larger 
than 18 by 24 inches. You must also 
provide a list of all materials used: 
grade or type of FRP panels plus any 
lumber, hardware and finishing materi- 
als (paint, stain, etc.). Also, include 
any special construction tips you'd like 
to pass on to anyone attempting to 
duplicate your project. If the photo you 
submit is deemed unsuitable for publica- 
tion, Popular Science and Filon reserve 
the right to arrange photography at your 
convenience. 

Entries must be delivered to the 

Hawthorne address by Sept. 1, and 
become the property of Filon and 
Popular Science. Print the category 
you're entering (Greenhouse, Covers, 
etc.) in the lower left corner of your 
envelope. (Only one entry per enve- 
lope, please.) No entries can be 
acknowledged and none will be re- 
turned unless accompanied by a writ- 
ten request and a self-addressed 
stamped envelope with sufficient post- 
age (no checks or money orders). 
e JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
Filon) will be for the most efficient and 
appropriate use of the translucent FRP 
panels you choose. Prize winners will 
be notified by Oct. 1. PS will publish 
dimensioned sketches of those prize- 
winning projects we feel our readers 
might wish to duplicate. All 10 win- 
ning projects will be shown in the 
March 1980 issue of Popular Science, 
and plans for them will be available 
from Filon at that time. 


-= «ENTRY COUPON (Clip and attach to your plans sketch). = a» = =» = 


Mail entry to 

POPULAR SCIENCE FRP CONTEST 
Filon Div., Vistron Corp. 

12333 So. Van Ness Ave. 
Hawthorne, Calif. 90250 


; YOUR NAME (print or type) 
" ADDRESS - : 


CITY l 


Which category 

are you entering? 
(Check one and write it 
on your mailing envelope) 


O Solar Collectors 
O Covers 


To qualify, entry must 
reach Hawthorne address 
by Sept. 1, 1979 


Daytime 
Phone No. 


— ZIP 

O Greenhouses 

O Framed Verticals 
C] Misc. Structures 


STATE 


What type, weight, and profile FRP panels did you use? 


How many? 


Sign here 


(My signature certifies that this project is of my own design.) 
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Duiniblas of FRP 
PATIO COVER 


Ideal for sheltering a patio or carport, 
FRP panels block the sun's glare but 


PRIVACY SCREEN 


Since panels aren't transparent, they 
block curious stares and provide priva- 


oe NER A 
EDU UT. pr RM . ix 
projects that would qualify 


let through diffused light. Since they're 
rigid for their weight, supporting 
framework can be simple. Areas with 
big snow loads need a 5-oz. panel. 


cy for swimming or sunbathing. They 
also make a good windbreak. For other 
uses of Framed Verticals, see August '74 
article on Yard Screens, 
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POOL CABANA 
As an example of a Miscellaneous 
Structure, we couldn't. do better than 
this functional shower/dressing room 
designed and built for us by Ro Capo- 
tosto, and detailed in our July '76 
issue. Walls and roof are two different 
types of FRP—okay for contest entries. 
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GREENHOUSE 

Special panels for greenhouse glazing 
offer much greater light and solar ener- 
gy transmission than other FRP types. 
Solar-Gro shown here is corrugated 
panel, but its also available in 50-ft, 
rolls of flat sheet in two widths. 


SUNBREAK 


Mahogany | 
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The table below and the color round corrugations, too. For a bro- 


swatches at the right will give you 
an idea of the range of FRP panels; 
these samples are all from the Filon 
line of square-rib corrugations. Pan- 
els also come in solid colors, and 
you can find them in conventional 


chure describing the Filon line in 
more detail, write to the address in 
the entry coupon. And for more data 
on how to work with FRP, check 
the article in our June 1976 issue. 
—Al Lees 


PS BUYER'S GUIDE TO FRP PANELS 


Categories Recommended FRP Wt. per sq. ft. Standard sizes 
Solar Any gel-coated or 4oz.andb5oz. Profile: 214"x9/16" 
collectors Tedlar-coated clear corrugated 
FRP panels (such as Widths: 26”, 5134" or | 
Filon Supreme) 5254" Spring Green 
Lengths: 8’, 10’, 12’ 8 NB 
Profile: Flat | mu | 
Widths: 36" or 48" 
Length: 50’ roles 
Greenhouses Any clear FRP panels 4 oz. and 5 oz. Profile: 2144"x9/16" 
with a light-stabil- corrugated 
ized resin (such as Width: 26” 
Solar-Gro) Lengths: 8,105; 12 
Profile: Flat 
Widths: 36" or 48" 
Length: 50’ rolls 
Covers Any corrugated or 4 oz. and 5 oz. Profile: 214"x9/16" 
(patio roofs, architectural ribbed corrugated 
carports, boat FRP panel Width: 26” 


shelters, etc.) 
Framed verticals 


Lengths: 8’, 10’, 12’ 


| Filon-Stripes 5 oz. Profile: 4x54" ribbed 
room dividers, Cool-Rib 4oz.and Boz. Lengths: 8’, 10’, 12’ 
screens, etc.) —— 
Miscellaneous Sunbreak 5 oz. Profile: 22^ "x54" 
structures ribbed 
Width: 26” | 
Lengths: 6’, 8’, 12’ 


Note: Solar-Gro, Sunbreak, Filon-Stripes, and Cool-Rib are trademarks of Filon Div. of Vistron 
Corporation. Other manufacturers of FRP panels include: Alsynite/Structoglas Div. of 
Reichhold Chemicals Inc.; Barclite, Barclay Industries; Glasteel; Kalwall Corp.; Lasco 
Industries; Ornyte. 
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"The first thing I expect from a cigarette is flavor. And 

satisfaction. Finding that in a low-tar smoke wasn't easy. 

5 “But then I tried Vantage. Frankly, I didn't even know 

5 Vantage was low in tar. Not until I looked at the numbers. 

"Thats because the taste was so remarkable it stood up 
to anything Id ever smoked. 

E "For me, switching to 
As | EU | T. | a N Vantage was an easy move to 
e o A E ut uo. 575.5" make. I didn’t have to sacrifice a thing’ 


Peter Accetta 
New York City, New York 
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~ FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: =.’ 


. Wi mg. "tar", 0.8 mg. nicotine, av. per cigarette, FTC Report MAY 778. =: H 


Warning: The Surgeon General Has Determined oe Regular, Menthol and Vantage 1005. 


That Cigarette Smoking Is Dangerous to Your Health. 


-new altematives to shingles 
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Heavy shadow lines of edge flanges and thick butts of con- 
crete tile add visual interest to this California ranch house 
(photos above). Tiles were laid over existing asphalt 
shingles as shown in photos on following pages. 


Four colors of the enameled aluminum tile are combined in 
our test panel (left), used to cover a woodland spring from 
debris. Normally, a single color would be applied, as 

on porch and main roof of house in center photo. 


One is lightweight aggregate 
concrete with an insulating 
air pocket. The other is 
durable corrugated aluminum 


By ALLEES 
UNI-LOC PHOTOS BY KEN HERRINGTON 


The two types of tile shown on the 
facing page have nothing in com- 
mon beyond both being new, Amer- 
ican-made alternatives to the as- 
phalt reshingling we featured last 
month. 

-= The first—of lightweight con- 
crete—has actually been developed 
into a unique energy-saving roof 
system by energy conservationist 
and professional photographer Ken 
Herrington. (You've met Ken be- 
fore in our pages, as designer of 
fireplace hydronics, solar collector, 
and hydroponic gardening systems 
for the same California home he's 
reroofed at left.) 

But let's discuss the metal tiles 
first. When Reinke Manufacturing 
Co. Inc, (Box 566, Deshler, Neb. 
68340) sent us samples of its 
new stucco-embossed, corrugated- 
aluminum “shakes” in several col- 
ors, we were intrigued enough to do 

Continued 


Metal tiles—easy to apply as asphalt shingles 


RAKE 
TREATMENT 


BEND DOWN i 
2 CORRUGATIONS 
[APPROXIMATELY 1") 
AND PUT 2 NAILS 
IN FACImH. 
KEEP EDGE FINISH 
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LAIO ENTIRE LENGTH OF STARTER FROW-FLLUSH WITH ROOF EDGE. 


* 2 LAYERS I5 LB.- 16" WIDE FELT FIRT ROW. 2l/5"x Lg STRIP OF FURRING g 


APPLY ONE LAYER OF IBLB.-1B" WIDE FELT -LAP Vo" OVER FURRING STRIP 


Reinke tiles must be applied over sol- 
id sheathing. They can be used for re- 
shingling over one smooth layer of as- 
phalt, but any other roofing material 
must be stripped. Main difference be- 
tween attaching these tiles and as- 
phalt shingles: The nailheads are ex- 
posed. Leaks are avoided by three lay- 


Youll want to cut c lown 


rising energy costs 
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time, too. 
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and you ll want to start 
with DAP Acrylic Latex 
Caulk. It guns easily, 
smoothly, to seal cracks 


windows, door frames and 
board ends — wherever 
the cold gets in. You can 
apply it inside and outside 
to save heat loss and help 
reduce utility bills. It dries 
quickly and takes any 
paint. Comes in 7 popular 
colors to save painting 


and when: VOU !] 
all you gotta know i is T 


DAP and Derusto are trademarks of DAP Inc. 
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ers of felt at each nail, as shown. 
Reinke supplies 134-in. ring-shank 
aluminum nails, color-matched to the 
shingle (as are weather-tight valley 
and hip accessories). No special tiles 
are needed for rake treatment; as 
shown, end shingles are trimmed long 
enough to bend over and nail. 


Depend on these DAP fix-up products, 
too: Replace broken window glass 
with DAP ‘33’ Glazing Compound. 
Sets new panes in primed or unprimed 
wood and metal sash. To stop water 
damage around tubs and showers, use 
Kwik-Seal® Tub & Tile Caulk. It makes 
a neat white seal that resists mildew, 
won't crack. To finish off problem rust 
in outdoor furniture, toys, mowers, 
you need Derusto Minute Finish 
Spray. The rust-inhibiting primer in 
every color gives extra protection with 
every coat. 
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DAP inc., General Offices: Dayton, Ohio 45401/Subsidiary of Plough, Inc. 


- Bird makes solid vinyl siding 
for people who love the looks of wood. 


We'll be the first to admit that wood can look beautiful. It’s just that taking care 
of it is a constant job. That's why the people who live in this house covered it with Bird 
solid vinyl siding. | 

We make siding a little differently than anybody else. The bottom of each 
panel is squared off to look exactly like wood clapboards. And we invented the natural 
woodgrain texture you see on our Woodside" solid vinyl siding. 

But unlike wood, Bird solid vinyl siding takes care of itself. The color goes all 
the way through, so scratches don't show the way they can on other materials. And it can't 
rot, blister or peel. So it never needs painting. 

We make solid vinyl siding in narrow and wide widths, with smooth and 
textured finishes. If you'd like a free estimate, talk 
to your Bird Siding Dealer. He's in the Yellow Pages, 
and he'd be glad to hear from you. 


The best dressed homes wear Bird. 

Bird & Son, inc., E. Walpole, MA 02032 

Please send me your revised, 36-page color booklet, What you should know 
about roofing and siding before you build or remodel.” l'm sending 50¢ in 
payment, and I’m planning to LJ build [J remodel. 


Name. eee P FHOFTM 
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Roofing tiles 


[Continued ] 


a trial installation on a plywood 
cover we’d just made for a fresh- 
water spring. As our color shot 
shows, we scrambled the colors in a 
random pattern reminiscent of cer- 
tain ceramic-tile roofs in Europe. 
While you'd have the same option 
for your house, it's more likely 
youd go  monochromatic—and 
Reinke offers a choice of six colors, 
plus gray, white, and aluminum. 
These tiles run $112 per square 
(100 sq. ft.) and come in 75-tile 
bundles weighing 23 pounds. Since 
two bundles make a square, that's 
46 lbs. per 100 sq. ft.—less than a 
quarter the weight of an average 
asphalt-shingle square. 

They're made of manganese- 
alloy aluminum “work-hardened 
through a stucco-embossing pro- 
cess" (and stamped into tight cor- 
rugations) for toughness, then 
coated with Fluropan, an industrial 
metal finish with an expected life 
of over 40 years. The shakes have 
passed UL's leakage tests and 
Class B fire test, and I’ve seen 
photo documentation comparing 
hail damage with other tile and 
metal roofs (from stones up to 
three inches in dia.). Only this 
tile escaped severe denting. I'd bet 
the company's slogan—“Shingle for 
the last time!"—can be taken ser- 
iously. 

Our test panel has weathered a 
long, rainy summer and a snowy 
winter with no trace of wear. Even 
on a pitch as shallow as ours, the 
surface tends to be self-cleaning. 
Each new rain washes off any accu- 
mulated dirt or debris, and heavy 
snow slips off as soon as the sun 
comes out to warm the metal. 
Tiling our panel was a quick and 
easy task; of couse, we had no 
ridge, rake, or valley treatments to 
fuss with. The aluminum is pre- 
drilled, and is simple to cut to size 
with snips—along the corrugations. 
Across them, use a power saw. 


And now, the concrete 


The tiles Ken Herrington chose 
are a unique product of lightweight 
aggregate: Each field tile measures 
just under 914 by 15 in. and weighs 
less than 414 pounds. They run $46 
a square; hip, ridge, and rake tiles 


are 75¢ each (plus shipping from 


Bates Engineering and Mfg. Co., 
Box 348, 156 Industrial Park, Beni- 
cia, Calif. 94510). All tiles for Ken 
Herrington’s roof, as shown in his 
photos, came to $1725. He chose a 
dark brown color in the Riviera 


Concrete tiles are uniquely shaped. Top 


left: Flip side of tile has air pocket. Top 
right: Edge-to-edge overlap locks water 
out. Bottom left: Trimmed tiles along 


rake show end-to-end overlap; note t&g 
deck that's also interior ceiling. Bottom 
right: Rake tiles cap the cut ends and 
lap the rake trim strips. 


Simple test for thermal efficiency 


AFTER 2 HOURS 
TILE ONLY 


AFTER 2 HOURS 
COMBINATION 
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Infrared heat lamp (500 W) let Her- 
rington check thermal performance of 
various installation methods, led him 
to foil-over-beadboard backing. Dial 
thermometers above and below give 


pattern; for other choices—plus a 
sheet of installation sketches—write 
the manufacturer. 

As shown in the box on this 
page, Herrington was not content 
with the estimated R-11 insulating 
value of the tile plus its air pocket, 
so he ran tests to find a thermally 
efficient backer board. All evidence 
points to the fact that by adding 
beadboard and foil, as shown in his 


veinte 


rough reading of heat flow. Diagrams, 
left, average results of many tests: 
After two hours' heat exposure, area 
under tile was 28 degrees cooler with 
combination backing than without. 


photos, Herrington has come up 
with an R-19 roof—as well as one 
that (barring major disasters) will 
never need reshingling again. 

In choosing his new roof, howev- 
er, Herrington was also anxious 
that it be absolutely fireproof. His 
home in the California hills is 
surrounded by acres of oak, dry 
brush, and grasslands. 

Continued 
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But would structural beefing-up 
be required for all those concrete 
tiles? No. They weigh only 625 lbs. 
per square—less than the minimum 
load required by building codes for 
any roof. As Herrington tells it: 

“My home is a typical California 
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Stretched string (left) assures that 1x2 

starter boards along eaves are straight. between eaves and ridge. Here, this per- 
Those shown are redwood, but treated mitted equalizing the amount of exposure 
lumber could be substituted. for the top tile on both roofs. 


First course sets pace: 1/2-in. beadboard 
is butted against starter boards, then 
heavy-duty aluminum foil is rolled on 
top. Tiles are nailed through to deck. 


prd p “4 T 


Half done, roof looks like this. Old as- 
phalt on left will be tiled next, then 
special U-shape ridge tiles go across 
grouted gap, as shown in inset. 


Vent cutouts are easy with masonry 
blade in circular saw; tile cuts like wood. 
Rap center of scrap with hammer to 
break it out; seat over vent, grout. 


Tiles that butt at valley must be trim- 
med at angle with masonry blade. Match 
each course carefully as you turn cor- 
ner. Note that foil overlaps valley. 
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THE REMARKABLE THING ABOUT THIS BIG SCREEN 
TELEVISION IS ITS GE VIR COLOR SYSTEM. 


In 1977 General Electric won an Emmy for happens an incredible sixty times a second. 
being the first to use the broadcaster's VIR The Widescreen 1000 is a super-size 
color signal in home television. This year, we TV with a picture three times as big as a 25" 
bring you a revolutionary new big picture tel- diagonal console. With all the advanced 
evision with the incredible VIR color system engineering found in GE sets. Including 
built into it. We call it Widescreen 1000. electronic tuning and the "chairside 

Like every GE VIR set, computer-like convenience of random access remote 
circuitry uses the broadcaster's VIR sig- control. 
nal on many programs to automatically Call toll-free 800-447-4700 [in III. 
n rs — background Vor etie ii e to find ou —— = 

ue skies and green grass. Giving | -— can see the Widescreen 1000 and other 
you vivid lifelike colors. And all of this L® Vit] GE viRcolorTVsets. 
VIR 


BROADCAST CONTROLLED COLOR 


GE Command Performance’ 
VHS video cassette recorder optional. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Youre sure of 
a water supply 
with a 


cistem 
pario 


By EDWIN P. KREHBIEL 


Few people have experienced bath- 
ing or washing in rainwater. It is 
nature's distilled water, so it has no 
lime or other deposits that call for 
a water softener. And it aids in 
water conservation; I use less than 
three gallons of ground water in 
my home per day (for drinking and 
cooking). 

To enjoy these benefits, I built a 
cistern in my home. It holds up to 
8000 gallons of rainwater, which is 
funneled down from my roof— 
water that is ordinarily down- 
spouted onto the ground. As a 
bonus, the cistern's top slab dou- 
bles as the family patio. 

The cistern supplies hot and cold 
running water to all sinks and 
washbowls in my home. An extra 
line supplies cold well water for 
drinking (although tests of the 


bo 4" C.l PIPE FROM 
| DOWNSPOUTS 


DRAIN TILE: 


IF NECESSARY WOOD BLOCKOUTS 


COVER WITH IN FORMS: 

e" OF FiLL WITH 

GRAVEL CONCRETE 
AFTER 


PIPING IS INSTALLED 


NOTES 

i- SPRAY INTERIOR OF CISTERN 
WITH 2 COATS OF ASPHALT 
BEFORE COVERING WITH SLABS 

2- ALL WALLS TO BE 6" THICKE 

3- BACKFILL AFTER COMPLETING 
CIisTERN TO BRING LAWN FLU&H 
WITH SLAB | PATIO | 


BEVEL SIDING 


Rat 


Top slab of this backyard res- 
ervoir doubles as paved patio. 
Inset at right shows cistern 
just after installation; photo 
above, after landscaping. 


cistern water by an independent 
laboratory showed a coliform count 
of less than 10—which is probably 
purer than my drilled well). 

The cistern is a poured-concrete 
tank buried three feet behind the 
house at the same depth as the 
basement. A partition down the 
center provides a long passage 
between the inlet and outlet to 
clarify the water and help support 
the concrete top (see drawing). 

To prevent freezing, all roof 


dation walls into the basement. 
The water is conducted just under 
the floor joists through four-inch 
pipe to a six-inch pipe that runs 
near ground level to the cistern 
inlet. From near the bottom of the 
other compartment, a 114-inch cop- 
per outlet pipe carries water back 
into the basement to a centrifugal 
pump and pressure tank—the same 
type of tank you'd use with a well 
pump. The one-third horsepower 
pump provides sufficient pressure— 
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Build this beautiful 
Dome Home by 
yourself! 
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Monterey Dome’ S genes shell package can be ais 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthrough - makes home construction 

a snap. No skills necessary. 

Your Monterey Dome home will save you up to 6096 of 

building costs over a conventional home, yet meets or 

surpasses all building codes. II will also save you up to 
| 50% or more on healing and cooling costs. Many home 
packages are available ranging from 700 to 4,500 
square feet. 

Send for our all-new, color 


n Catalog and Plans Book - 
cMonteréy~ 96 fact-filled pages of 
“Domes exciting, affordable homes. 
Write today! 
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[_] Please rush me your new 86 page full color Catalog 
i Wes Plans Book. | am enclosing $4.00. i 
L] Also send me the Monterey Domes Assembly 
Manual for an additional $5.00. 
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CITY, STATE, ZIP 


Mail To: Monterey Domes, Dept. 224 if 
P.O. Box 5621, Riverside, CA. 92517 
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SHARPENING BUSINESS ! 


You risk nothing by accepting 
On our this offer to see how easily 


30-DAY you can turn your spare time 
into big Cash Profits with your 

F RE E own Complete Sharpening 
Shop. No selling . . . no pre- 

vious experience needed. Our 
TRIAL famous Sharp-All and show- 
how instruction set you up to 

OFFER make $200, $500, $700 a > 
month CASH sharpening Saws, L | 
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Shop and Garden Tools... 
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all cutting edges. 


Send for all the facts! 
Our Free Book telis 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
| how we'll finance you. 
Send for FREE details -mail coupon below of postcard TODAY 


BELSAW SHARP- ALL CO., 700A Field Bldg. Kansas City, Mo.64111 
| | No Obligation...No Salesman Will Call 
«YES, [ |] BELSAW, 700A Field Bldg., Kansas City, Mo. 64111 
2 please send me the FREE BOOK that gives full details. 
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in the range of 40 to 50 pounds. 

Though not absolutely neces- 
sary, a 40-gallon sand filter is 
installed between the pressure tank 
and house piping to remove any 
dirt. Also, because particles of the 
sand from this filter would occa- 
sionally leak out into the line, a 
small Fram fiberglass filter is in- 
stalled. But there is so little dirt 
from the cistern, I suspect that just 
the Fram filter, to remove possible 
mosquito larvae, would be suffi- 
cient. To clean it, the cartridge is 
replaced annually for just over $2. 

If you're concerned over a short- 
age of water from the cistern dur- 
ing the year, a valve can be added 
to connect the hard and soft water 
supplies together before they enter 
the house piping. A check valve at 
the hard-water supply inlet would 
prevent cistern water from entering 
the city (or well) supply. (This 
also requires a pressure-relief valve 
at the hot-water heater to compen- 
sate for the changes in pressure.) 
Also, to conserve rainwater, you 
could use hard water for all toilets. 

So that I could keep a con- 
stant check on the water level, I 
installed a water "gauge" made of 
14-inch plastic tubing that runs 
from floor to ceiling in the base- 
ment. The higher the level of water 
in the cistern, the higher the water 
level in the tubing. (A valve pre- 
vents air from entering the system 
from the tube when the pump is 
running.) 


Cracks and pressure 


Eventually the cistern floor will 
shrink and crack, allowing leakage 
of about a foot of water per day. If 
the soil around the cistern provides 


PRESSURE 
TANK 


Water is removed from cistern by cen- 
trifugal pump. A 20 gallon holding tank 


good runoff, or you've placed drain 
tile around it (I didn't), the crack 
will dry, allowing you to seal it 
with hot asphalt or, at the least, 
sealing paint. If the crack will not 
dry, Bentonite (made by American 
Colloidal Co.) can be used. It's a 
very fine ground clay that swells 
in the crack to stop the leak (it's 
frequently used in concrete swim- 
ming pools). It works, but it is of 
such small particle size that the 
excess is held in suspension and 
cannot be filtered out. The result: 
After applying the Bentonite, I had 
to drain the cistern several times 
before clean water was available. 

A substantial overflow outlet is 
necessary because a heavy rain can 
create enough pressure from below 
to crack the cistern top or lift the 
manhole covers. As shown in the 
photo, I made a three-inch copper 
vent for each corner of the cistern 
to relieve excess water, although a 
four-inch galvanized U-pipe ex- 
tending from the top would also do 
the job. 

While my cistern will hold 8000 
gallons, the actual size you'll need 
depends on many variables, such 
as roof area, annual rainfall, the 
size of your family, and how much 
water they use. In general, how- 
ever, the larger roof area on 
homes built today makes it advisa- 
ble to lengthen the cistern to hold 
12,000 gallons or more. Cost, too, is 
flexible. It would be somewhat 
expensive to add a cistern to an 
existing home, but at a new home 
site the excavation and concrete 
work could be done during con- 
struction, costing much less. All 
this depends on the contractors and 


codes in your area. 
PLASTIC —— 
GAUGE 


CENTRIFUGAL 
PUMP 


is ample, since pump removes only about 
five gallons at a time. 


Save steps with a Lazy Susan 


kitchen island 


E 3 
Ee 
TOME 


Finger-tip pressure swivels Lazy Susan 
island counter to position four storage 
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cabinets where they're needed. Butcher- 
block top aids food preparation. 


Four separate cabinets 
swivel on ball bearings 
for access to utensils 


By HERBERT R. PFISTER 


This Lazy Susan island counter 
stores often-used kitchen utensils 
just below its 30"-square, butcher- 
block work top. To save steps, 
finger pressure spins the counter 
on a ball-bearing swivel and brings 
one of four storage cabinets within 
reach. Located in the center of 
your kitchen, close to a dishwasher, 
the cabinet can be rotated to 
unload the washer without taking a 
single step. 

You can make the handsome 
counter with easily handled pieces 
of 1x8 and 1x10 white pine. The 
knotty look of less-expensive com- 
mon-grade is fine for natural or 
stained finishes. 

Cabinet doors are made from 1- 
by-8-by-30" and  l1-by-10-by-30" 
boards, edge-glued for the 16" 
width required. (Boards, actually 
714” and 914” wide, were trimmed 
14” to square the edges.) Compart- 
ment backs are made similarly. 

If you cut the boards yourself, 
rather than paying a dealer the 
extra charge, you can select the 
four best panels for the doors. Cut 
door and partition panels (backs) 
the same size, then trim the four 
partition panels to 1544” by 2914”. 

Construction and edge gluing is 
easier with the simple jig in the 
photo. To use the jig, spread glue 
on both meeting edges, then tap 
wedges between the blocks and 
boards. Allow an hour or two for 
the glue to set and edge-glue the 
next pair. 

Starting 12" from the top edges, 

Continued 
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ne else's redwood dream deck. 


A deck thats all your own begins with a design thats all your own. 7 
Design your own redwood deck with the Redwood “Design-a-Deck” Plans Kit. 


= Adaptable patterns for an endless variety of decks to 
suit your home and landscaping 
= Plans for steps, benches, and railings 
= Ani illustrated instruction manual 
= Working drawings 

= And more! 

Then you can build your deck yourself with natural, low-cost garden 
erades of redwood. 
Or recommend redwood when you 
consult your contractor. 

It all starts with the Redwood 
"Design-a-Deck" Plans Kit. 


Make your redwood dream 
deck exactly what it should be. 
All your own. Sa 


$4 gets you the new Redwood 
“Design-A-Deck” Plans Kit. 


Each plans kit contains five large sheets of working 
drawings; a complete list of required materials; a 20-page, 
illustrated step-by-step manual; graph paper and unique 
punch-out patterns to help you decide exactly where to 
place your deck; information on hillside installations; 

plus detailed plans on steps, benches and railings. 


— | CALIFORNIA REDWOOD ASSOCIATION 
te 617 Montgomery St., San Francisco, CA 94111 


I'm enclosing a O check O money order for $4.00. 


@) CALIFORNIA Please send my deck plans kit. 


| REDWOOD same 
BM ASSOCIATION | ; 
| Address - = - 
617 Montgomery Street | | 
San Francisco, CA 94111 FERRE City 
Redwood — a renewable resource. l L| | |i State Zip 


JUST WHEN ACAR STARTS 
HAVING PROBLEMS, A SCOUT" 
STARTS FEELING AT HOME. 


Scout Traveler 
towing a heavy boat. 


E 


You wait all year € 
for that trip to the outback.  - 
But your car's usefulness 
vrbs sii s a the He e 

le ways me roads. 5L-—- | 
That's just when an International? = ans 
than ever. nctbiteya 
The Complete Outdoorsman. j i 
When moona xon or po nne, ao husky campers i 
can strand a car, Scout’s four-whee an their gear. | | CMM 
drive pulls out easily. When a dead-end trail can b bp cue pue cg Traveler® 

When towing something like a intimidate a car, Scout’s 100-inch ar Temat — " 
boat can give a car a backache, wheelbase permits U-turn maneu- e belise vou esesbe lo iit 
Scout provides an optional verability with compact-like ease. t aides take E ada ari 
built-in, beefed-up towing package: Getting away —from the problems. M your laien Frei] rondi xa 
345 V-8 engine, leaf springs with To a car, the wilderness represents Pin Wes —— | 
a 6200-pound capacity, a truck-like a menacing piece of terrain. But 
rear axle, and one of the strongest to a Scout, the wilderness 
frame hitches ever devised. i 4 
When room is at a premium in ® 


a car, Scout provides ample space - COU T INTERNATIONAL HARVESTER 
Anything less is just a car. 


Kitchen island 


[Continued] 
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| 


CABINET 
DOOR 


I2" BEARING 
TURN TABLE 


TOE BOARD 


draw parallel lines on the inside 
surface of fixed panels and parti- 
tions 1” and 7” from the outer 
edge. Drill equally spaced 94" 
holes 3" apart and l5" deep for 
dowels that support adjustable 
shelves. 

Also, draw guidelines on the cab- 
inet bottom for positioning outer 
fixed panels and inner partitions. 
Compartment backs stack together 
like a “house of cards" to support 
each other while you fasten them 
together. Next, glue and nail the 
91/4,-by-30” compartment ends and 
attach the hinged doors. 

To eliminate tedious fitting, cut 
recesses for hinges in the door 
panels only. Fasten the hinges to 
the doors, then shim doors in posi- 
tion at the proper height while you 
fasten the hinges to the edge of the 
fixed panels. 

Build the butcher-block work top 
with fir, spruce, or white-pine 2x4's 
(or a mixture for grain effects). 
The lumber is ripped down the 
center and joined with glue and 
nails. 

. In designing this unit for PS and 
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ALL PANELS : 2" PINE 


Western Wood Products Assn., I 
left the door fronts blank. If your 
kitchen has wood cabinets, you 
could match these doors to the 
others by using a router or molding 
strips. 
MATERIALS LIST 


Lumber (all 1" clear white pine, or other west- 
ern wood species, except as noted) 


Doors 4 8x30" and 
4 10x30" 
Partitions 4 8x2914" and 
4 10x2914" 
Fixed panels 4 10x30" 
Cabinet bottom 1 8x25!4" and 
2 lO0x25!4" 
Cabinet base 2 10x18” 
Toe boards 2 6x18" and 
2 10x1614" 
Shelves Bx1514"—to suit 


storage needs 
10 2x4x30" lumber; 
34" dowels set in holes 
drilled in partitions and 
fixed panels (2 3' 
lengths) 


12".diameter, ball-bear- 
ing TV swivel; 4 pairs 

2" butt hinges; 4 
ceramic anona g vd 
spring-type door latches; 
4 DS te xB 15" cleats 
{cut from toe boards) 


Butcher-block 
top 
Shelf supports 


Miscellaneous 


Finishing 1 qt. cherry stain for 
cabinet; 1 pt. shellac 
for top; 1 qt. polyure- 
thane varnish; 1 pt. 
black enamel for toe 
boards 


Note: Dimensions without an inch symbol (") 
are nominal. E.g.: A 1x8 actually measures 
34 "x 7 VA". 


/^-. HALF ROUND 


Simple jig on 2-by-3-foot plywood base 
simplifies edge-gluing the trimmed 1x8 
and 1x10 boards for the doors, parti- 
tions, bottom, and cabinet base. 


re pr. j 
X 
"ed E i 


Butcher-block top is made by gluing 
and nailing 1144-by-30-inch lengths cut 
from 2x4's to form a 30-inch square. 
Sandpaper and shellac to seal the wood, 


Attach TV swivel to the center of base 
with screws. Drill screwdriver access 
hole in base to attach screws that hold 
swivel on the cabinet bottom. 


Four fixed panels are glued and nailed 
to the corner edges of cabinet bottom. 
Measure from corner to corner on top to 
ensure dimensions match bottom. 
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Gelatin- easy route to 
exposed- 
aggregate 
concrete 


By FRANK J. LAYMAN 


One way to enhance the otherwise 
drab appearance of concrete is to 
remove its surface to expose the 
small rocks, called aggregate, that 
are embedded in it [ PS, Aug. ’78]. 
Often this is done with retarders, 
acids, sandblasting—methods too 
complicated for the homeowner. 
But there's an easier way. The 
heart of this system is gelatin; 
Knox puts it up in boxes contain- 
ing 32 envelopes. With gelatin to 
hold the stones in place, you can 
cast handsome exposed aggregate 


For a formal arrangement of stones, make cookie-cutter out- 
lines of sheet metal or cardboard (one for each change of 


panels to use in a patio, walkway, 
or retaining wall. 

You begin with a wood form—a 
loose frame over a base of 34-in 
exterior plywood, with blocks 
nailed on the base to hold the form 
in place. Make the frame 114 to 314 
inches deep, depending on the size 
of the aggregate. 

Aggregate is available in various 
colors from cement-supply houses 
and—at higher prices—from garden 
centers and hardware stores. Your 
design can be a simple random 
mosaic of colored stones, or it can 
be a formal pattern, as shown in 


color). Place in form and drop aggregate inside. 


these photos. For patterns, you'll 
want to dump out a quantity of 
stones and hand-pick them for col- 
or uniformity. Photos and captions 
explain the rest of the process. 

If you should spill gelatin on any 
part of the aggregate that is to 
adhere to the concrete, replace the 
aggregate. Concrete will not stick 
to the gelatin-coated surface. When 
using tiny l4-inch aggregate, re- 
verse the process shown: Brush a 
coat of hot gelatin onto the bottom 
of the form, cool until set, place the 
aggregate, and heat the form until 
the aggregate sinks in. B 


Mix gelatin (three envelopes to a cup of boiling water) and 
pour between stones until it reaches a third their depth. Inject 
it with a funnel so it doesn't coat tops of stones. 


Pour concrete in form and strike it off even with the top. Use 
white non-staining portland cement for marble chips or other 
stone that standard gray cement would stain. 


Svnthatls ligu Känä agent — as T.i. Eey Bond) is 


sprayed on, after gelatin sets, to help concrete adhere. Con- 
crete won't stick to gelatin, so replace any stone spilled on. 


Remove form after three days and clean away gelatin with a 
brush and warm water. Mistake? Break it out with a star drill; 
glue in the correct stone with epoxy cement to match mortar. 


The same spark plug that’s found in one of the world’s most 
expensive automobiles also sparks the most popular outboard 
motors. Champion. The plug that's right for virtually every kind of 
engine. For surer starts, change your spark plugs at least 

once a year with a fresh set of Champions. 


You cant buy 
a ns plug. 


Champion Spark Plug Company 
Toledo, OH 43661 
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Honda portable 
generator 

scales Mt, Everest 
without skipping 
a beat. 


When you set out to climb a 
30,000-foot mountain, you can't take 
a lot of stuff with you. Food, clothing 
—and a few necessary tools to get 
the job done. 

One thing the American Bicen- 
tennial Everest Expedition had 
along was a Honda EM-400 portable 
generator. At the 18,000-foot base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron— 
even powering the radio to keep up 
vital communications. 

The EM-400 puts out 400 watts 
(max. rating) of AC power; it'll power 


small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery as well. 
It's simple to use; the quiet Honda 
engine is a four-stroke design so 
you never have to pre-mix fuel. And 
at a mere 39 pounds, it's easy to 
store and move. 

Check out the Honda EM-400 at 


your Honda generator dealer today. 


It's a nice companion to have, 
whether you're climbing a mountain 
or just getting the odd jobs done 
at home. 


HONDA 
GENERATORS 


For the Honda dealer nearest you, call toll-free (800) 648-5311 and 
ask for Operator 99. For optimum performance ond safety we 
recommend that you read the owner's manual before operating 
the unit. Hondo also makes a line of lawn mowers, tillers, outboard 
engines, general purpose engines, and water pumps. 

© 1978 American Honda Motor Co., Inc. 


GM front-drive compacts 
[Continued from page 76] 


tions, but instead stuck to straight- 
forward, proven techniques in its 
design." 

The advantage of a 60-degree V6 
is V8-like balance and smoothness. 
Martens says that the Pontiac four 
could have been enlarged to the V6 
size, but it would be a comparative- 
ly rough-running engine, not in 
keeping with the premium price 
GM will charge for the V6. He 
explains the engine lineup: 

"Our four matches up with the 
six in the Nova, while the V6 
matches up with the V8, But our 
fuel economy and performance are 
better in both cases." 

Early estimates of the V6 fuel 
economy are 26 mpg for the manu- 
al transmission, 24 for the 
automatic. The 1979 Nova, with 
the optional 305-cu.-in. engine, is 
rated at 17 manual and 18 auto- 
matic. Chalk up a six-to-nine-mpg 
improvement for the V6. Yet there 
wil be no loss in performance, 
according to GM's early test re- 
sults. 'The V6, which is rated at 115 
horsepower, will accelerate to 60 
mph in about 12 seconds, at least a 
second faster than the V8 Nova. 

Special testing techniques were 
used to insure reliability of the V6. 
Operating speeds of the engine for 
all tests were raised 1000 rpm—it 
was routinely tested at 5600 rpm— 
as an extra precaution. And, while 
55-mph speed limits were not a 
parameter of the engine design, the 
transmission and rear-axle ratios 
were set for best fuel economy, 
while performance was maintained 
or improved. 

A novel way of finishing the 
engine block casting was adopted. 
On the production line, the tops of 
the block are milled instead of 
broached so that less pressure is 
put on the comparatively fragile 
castings. In the engine-manufactur- 
ing process, milling is similar to 
grinding, while broaching is similar 
to ripping. In effect, modern en- 
gines are designed to withstand the 
rigors of manufacturing more than 
those of on-the-road service. 

A typical change in detail that 
enhances serviceability is the addi- 
tion of tiny rubber knobs to the rim 
of spark-plug covers. The covers 
now come free of the engine block 
more easily and have less tendency 
to stick when the spark-plug wire is 
pulled off. 

GM also recommends 30,000 
miles between spark-plug changes 
on the V6 engine, because it uses 
cleaner-burning lead-free fuel. G8 
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HARDWARE STORES 


Professional quality makes a difference you can see—and feel— 
in Master MECHANIC hand tools. Precision workmanship, 
superior strength and well-balanced heft give you more working 
ease, better results on the job. Master MECHANIC 

tools and accessories are made in the USA of finest tool 


D c steel, exclusively for True Value Hardware Stores, 
— backed by our ironclad guarantee: If any Master MECHANIC 


' =» ,, tool fails to perform as you would reasonably expect, 
` = *  returnitto the True Value Hardware Store where ~_ 
j it was purchased for immediate replacement. "5 
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There are over 5,000 True Value Hardware Stores in 50 states. For one near you, 100K under ' ‘Hardware’ in the Yellow Pages. 
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Master s 


MECHANIC. - ies ju the 


Hook jaw floats on spring suspension. 


Large, easy-to-spin 
adjusting nut. _ 


dox 


H i 
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MECH ANICc,  ProfessionalPipeWrenches | 


" J Plenty of muscle to grab onto tough pipe-fitting 
| / priced from and plumbing jobs. Master MECHANIC heavy- 
: duty pipe wrenches give you a comfortable I-beam 
; 5 50 handle for efficient, tireless use. Instant-grip 


| and easy-release jaws, plus large adjusting nut, 
// Replaceable jaws speed professional work. Get the right wrench 
machined from hardened for every job: 8", 10", 12", 14", 18" and 24" Master 
alloy steel with MECHANIC wrenches with 1" to 3" capacity, sold 
precision milled teeth. only at True Value Hardware Stores. 


Forged Steel Cutting Pliers Professional Screwdriver Sets 


Tough tools for precise work. Forging or [D] Feel the difference pro- 
forces steel grain to follow the tool fessional quality makes. Precision 
contour to produce maximum strength. — cross-ground tips give you more bear- 
6" Long-Nose Side Cutter, ideal ing surface, more torque. Jumbo han- 
for delicate work in tight spots . . . 4.75 — dles fit your grip for greater turning 
7" Heavy-Duty Side Cutter for power. Choose 4-pc. set with cushion 
work with heavy-gauge wire ....5.75  gripsor5-pc. set, each with pouch 5.95 


| Precision-fit serrated jaws, 
| super-hard FRED PPS a 


— EMT 
iff. 


Comfortable cushioned handle grips. 


Master 
MECHANIC. 
V-Belts to Fit Every Need 


Getting a new belt for lawn equipment, heating or 
air conditioning drives, or any fractional horse- 
power motor is as easy as a stop at your True Value 
Hardware Store. Just name the model of your unit 
and we'll match it up with a Master MECHANIC 
V-belt to get you back to work fast. Concave design 
fits grooves evenly, distributes uniform wear on belt 
and pulley, assuring longer life for both. Quality 
Master MECHANIC belts come in 3 widths, 16" 
to 100" long. Pick up a spare to have on hand. 


e Rugged 1-hp motor 
above the tank, 
protected from 
water and dirt. 


e Use exhaust port for 
efficient blower action. 


e Float valve prevents 
liquid overflow. 


e Tank design allows free 
airflow, maximum 
efficiency even when 
near-filled. 


e Big 8-gal. steel drum 
takes in 7*4-gal. dry 
dehris, 6-1/8-gal. liquid. 


e 1%" tool kit 


handles most ni | ~ 

big cleanin Mas i " 

nin MECHANIC. Dual Rivet Gun Kit 
e UL listed for Now "fix it in a minute" easily with this 

use indoors powerful, spring-action rivet gun. Per- 

or out. manently fastens metals, leather, canvas, 


wood and other materials. And it clinches 
the job from one side; so it works better than 
screws, solder, nuts and bolts on hard-to- 
reach work. Interchangeable nose-pieces 
set an assortment of 1/8” ! 15 
and 3/16" rivets. KOMM | 


= Master \ 
— ME CHANIC. 


Aqua Vac cleans wet ’n dry, indoors or out. 


A powerful appetite for everything from wood chips and 
nails to flooded basements. Gobbles up wet leaves, saw- 
dust, ashes, sand and grit. Sucks up standing water to 
vacuum-scrub floors and clean up spills. Master nozzle 
takes slide-on attachments for every cleanup need. In 
the shop, patio, home, car or garage Master MECHANIC . 
makes light work of heavy cleaning. see the complete LS 
line of Master MECHANIC wet 'n dry vacuum 43 05 , 
cleaners at True Value Hardware Stores. #650-1 


rere 


Master f 
MECHANIC. Torch Kit 
Master MECHANIC propane 
burns clean and efficiently, 
brass valve offers a lifetime 
of reliable use. 6-pc. set in- 


Master E ee. 
MECHANIC. Electric Glue Gun 


burner assembly with’ 3 tips, and non-porous materials in 60 seconds. 
spark lighter, steel. Its the perfect method for glueing wood 
case. aser: AE qu joints, furniture and other large pieces 


because it requires no clamping or waiting 
to dry. Also melts and dispenses sealer for 
vena caulking. Pre-set thermostat 
controls héa 


t, trigger controls the 
flow of glue and sealer. #207MM 9.95 


Master 
MECHANIC. 
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Professional Aluminum Level 
28" die-cast frame can't warp, main- 
tains perfect accuracy through rough 


use. 4 plumb vials and 12 05 
dum = 


2 level vials. #282811 
Our Best Carpenter’s Hammer 
Professional design packs more 
power, balanced fiberglass handle 
absorbs shock. Fine-grained 7 05 
American-made steel. #G161T Mu 
[C] 26" Cross-Cut Hand Saw 
Strength-tempered chrome-nickel- 
molybdenum steel blade, fully 
taper-ground, bites deep 6 50 
without buckling. 11120 E 
[D] 12" Combination Square 

. 1 side graduated in metric and 16ths, 
metric and 32nds on reverse. Handle 
locks in place with brass 2 50 
adjusting screw. #CSI2CIT E 
Precision Wood Chisel Set 
Bevel-ground austempered carbon 
steel blades 1/2" 3/4" and 1” wide 


for shaping wood and T 50 
a 


composition. #30011 


Tools to measure 


Master | 
MECHANIC. 
Long Steel Tapes 


e Easy-winding nylon drums extend 
blade life; assure smooth, positive 
blade action. 

e 16" centers and foot markings 
clearly visible. 

e Easy-to-read blades graduated 
into inches and 1/8ths. i 

A] 100’ Professional Tape....695 | 

B| 50’ Homeowner's Tape ... 4.95 


Automatic Tape Rules 


e Self-adjusting end hooks allow 
easy accuracy on both inside and 
outside measurements. 

e Positive toggle locks hold blades 
firmly in place. 

e Exclusive shock absorber prevents 
end hook damage on return. 

C] 16’ Professional Tape ..... 6.98 

[D] 10’ Professional Tape ..... 4.25 

€| 6’ Pocket Rule features self- 

adjusting end hook only . . . 1.69 


Hardwood Folding Rule 


[F] Ideal for the home workshop, this | 
rigid ruler lies close to the work, 
reads from both sides and both edges. 
Easy-folding spring joints are brass- 
plated steel for long wear. 6' long, 
graduated to 1/16”............ 2.25 


& build in wood 
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HARDWARE STORES © 


Master 
MECHANIC. 


Professional Block Plane 


e First-quality cutlery steel 
blade, 1-5/8” wide. 

e Adjusts for smooth, fine shav- 
ing or for fast material removal. 

e Bottom and sides, smooth- 
milled and polished. 


7" plane fits comfortably in your 
palm for easy one-hand work, does 
a professional job without a vise 
or bench. Bevels, chamfers, planes 
corners; fully adjustable to meet 
mostcommon wood- 05 
working needs. 6-21T a 


Steel screw 
adjusts blade. 


Disassembles 
to sharpen. 


Master 
MECHANIC. 


Master MECHANIC router bits are 
made to exacting tolerances in 
high-speed steel to assure you 
accurate results and long tool 
life.. This general-purpose set 
fits most. 1/4" routers, includes 
bits to produce decorative cuts 
and precision joints in both hard 
and softwood. In fitted case with 


book. MMS 10.95 


[A] 3-pc. Sabre Saw Set 

Includes coarse and medium wood- 
cutting blades and 1 high speed 
steel metal-cutting blade. Universal 
1/4" shanks fit most 

sabre saws. #E113 79¢ 
Heavy-Duty Coping Saw Frame 
Extra-strength steel frame, 3/16" 
x 3/8", assures positive stability 
at full 6-1/2" throat depth. Uses 6" 
pin or loop-end blades. 2 25 
Comfort-grip handle. #P28 fma 

(C) Alloy-Steel Circular Saw Blades 
High chrome content reduces fric- 
tion, polished finish resists rust and 
corrosion. Stays sharp longer for 
greater efficiency. 7" or 7%" master 
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Master -— 
MECHANIC. Tools to cut, fit 
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Master 

MECHANIC. 

Complete 24-pc. Tap And Die Set 
e All American-made of high-speed tool steel. 

e Cutting edges are hardened and tempered to 


wear better, stay sharp longer. 
e 24 pieces fitted in protective carrying case. 


No workshop is complete without proper threading 
tools. This precision-made Master MECHANIC tool 
set spares you the time and expense of replacing 
damaged nuts and bolts, cleans up those supplied 
with unassembled equipment. Includes 11 taps, 
11 dies, tap and reamer wrench and die stock. Cuts 
NC threads from 1/4-20 to 1/2-13, NF threads 1/4-28 
to 1/2-20, NPT 1/8-27. #1D24PC 
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Master - pot 
MECHANIC. 12-pc. tap and ^ 
die sets, your choice of NC or 

NF threads. Each set, #1012... 10.95 


Master 
« MECHANIC. 4-pc. Home File Set 


Versatile assortment handles 
many shaping and sharpening 
jobs. 8” mill bastard file sharpens 
mower blades, shears and tools. 6" 
round file shapes contours and en- 
larges holes. 6” slim taper sharp- 
ens saw blades. 8” hobby rasp has 


4 surfaces, many 5 50 
uses. #MM055I00 H 


Master ÀJ 

MECHANIC. 
Professional Drill Bits 
American-made high-speed steel, 
heat-hardened to exceed federal 
specs. for strength. Hardened 
power points bite deep for smooth, 
one-stroke drilling. 15-pc. set in- 
cludes 1/16" to 1/2" drills, center 
punch. 1/4” shanks fit hand and 


Wüpesesas = 21.99 


HARDWARE STORES ®. 


Master . 
MECHANIC. Bench Grinders 


These high-speed grinders do so much at such a 
reasonable price, they're as practical for the home 
as for professional use. Versatile 2-wheel design 
gives you 2 different grits at once; wheel covers re- 
move for easy wheel change. Adjustable tool rests 
support work firmly at the proper angle; see-thru 
eye shields protect user. Direct-drive motors with 
permanently lubricated bearings assure long life. 
UL-listed, meet OSHA standards. 

[A] Hobby Grinder has 1/15-hp motor, sleeve bear- 
ings, 5x 1/2" wheels, 6’ 3-wire cord. C3560-M3 

[B] 1/4-hp Deluxe Grinder has split-phase motor, 
roller bearings, 61/2” wheels, quench tray and 
swivel lamp. C3561-M3 

[C] 1/3-hp Deluxe Grinder has split-phase motor, 
roller bearings, 63/4" wheels, quench tray and ; 
swivel = amp. C3562-M3 


MECHANIC. 


[A] High Quality Abrasive Discs _ 
7" Metal-Cutting Disc. Aluminum 
oxide grit cuts ferrous and non- 


ferrous metals. #M36 ........2.59 
612" Silicone Carbide Disc cuts 
masonry. #M36 ............. 2.59 


Adjustable-Frame Hack Saw 

Butcher Boy frame takes 8" to 12" 
blades, wing-nut adjustment to cut 
at 4 angles. Chromed steel frame 
resists rust. 4125IT ..... ogn 3.95 
Flex-Strength Molybdenum Steel 
Blades, pack of 2. #171224 ... 1.29 


[C] Serrated Steel Aviation Shears 
Compound action cuts 18-ga. cold 
rolled steel. Heat-treated blades 
are individually set to cut smoothly. 
Cushion handle grips. #P6716S 5.50 


Cabinet 


Jan, , Steel Tool Boxes 
Feats many ‘quemnies of the heavy- 
duty too! chests, above: heavy-gauge 
steel construction, electrically welded, 
with silicone-based enamel finishes; 
full-length rainproof piano-type hinges; 
nickel-plated handles and drawbolts 
with padlock eyes. 

32" Carpenters Chest holds long 
tools. Tote tray has protective wood 


inserts. 32x8x 17 05 
8-1/2". #11932 : | 
20" Carry Chest. Drawer locks when lid 
closes, lifts out for separate 1 fi 05 
use. 20x8-1/2 x9-1/2". #901 a ud s 
16" Hip Roof Box has full-size tote tray 
with socket divider. 5 Qu 
16x7 x7" deep. #615 a 
COTTER & COMPANY, 100% Member-Owned warehouse distributor serving 
over 5000 True Value Hardware Members who own their own stores, set their 
prices and reserve the right to limit quantities, Because participating True 
Value Hardware Stores vary in size and merchandising policies, some may 


not stock all items shown. Prices may vary and are subject to change 
without notice. Prices expire May 5, 1979. 


HARDWARE STORES S - 


(A) Extra heavy-gauge solid steel throughout. 

(B) Reinforced tops on full-length piano-type hinges. 

© Nickel-plated side handles and drawer pulls. 

(D) Tough silicone-based baked-on enamel finishes. 

(E) Chest drawers lock automatically when lid closes. 

(P) Cabinet drawers lock when front panel is in place. 

@ Drawers glide smoothly supported on compound slides. 

(H) 4" casters roll easily, brakes on 2 prevent creeping. 

(D All chests and cabinets have maximum-security 
cylinder locks with 2 keys. 


Master MECHANIC professional tool chests and 
heavy-duty roller cabinets are powerfully built of heavy- 
gauge American-made steel with room enough for a 
workshop full of tools and strength enough to carry them 
around. They're designed for rugged durability, reinforced 
at critical points, to maintain alignment under tremendous 
stress. Designed to stack into one large unit, or to use 
separately. 

6-Drawer Chest, shown, measures 15" high, 26" wide, 
13-1/2" deep and weighs 67 Ibs. Drawers are 12-3/4" deep 
in varying heights for easy organization. 4-section top till 
has lift out parts tray. #1806 

3-Drawer Roller Cabinet, shown, measures 33-1/2" 
high, 26-1/2" wide, 18" deep, and weighs a hefty 88 Ibs. 
Full-width drawers are 4" high, lower compartment is 
13-1/2" high. #1903 

Master MECHANIC offers a wide selection of tool boxes, 
from small utility totes to massive 150-Ib. cabinets. Ask for 
them at your hometown True Value Hardware Store. 


AT a ee Tee 
a Ed c Re sd ee 
à AA m uie st m dream 


nir E 


Solar gambrel 
[Continued from page 103] 


Solar schematic lets you 
adapt system to 
other leisure homes 


You don't need to order plans for 
this particular house to buy and 
use the HBPS schematic. On four 
big (18"x30") plans sheets, solar 
basics are summarized, as are in- 
structions for calculating the size 
system you'd need for your home 
(new or existing). There's also 
illustrated data on collectors, stor- 
age tanks (water's the transfer me- 
dium), heat exchangers, siting for 
best solar exposure—and tips for 
working with local heating engi- 
neers (the schematic was prepared 
by a certified pro). The solar sys- 
tem detailed on these sheets is in- 
tended to supplement any forced 
hot-air system, and should provide 
about 40 percent of the heat re- 
quired for any home. You can or- 
der the schematic for $10 from 
the address below. 


The recessed glazing is shielded 
from both wind chill and sun glare, 
and the construction plans allow for 
R-30 insulation in that huge roof 
area (R-19 in walls). 

Plumbing runs are kept efficient- 
ly short by grouping the first-floor 
bath and laundry/utility along a 
common wall and stacking the up- 
stairs bath directly above. Note the 
clever floor plan for the latter, with 
four doors giving access to both 
bedrooms while assuring privacy 
for simultaneous use. 

The broad front entry leads into 
a living room that spans the whole 
24-ft. main section of the house and 
flows past the open stairway to the 
kitchen/dining section. Adding to 
the expansive feel of this first floor 
is the balconied stairwell and the 
open kitchen, defined only by a 
breakfast bar with four stools. 

Horizontal board siding clads 
the exterior walls of this house, 
designed for us by HBPS in coop- 
eration with Western Wood Prod- 
ucts Assn. Gs) 


How to order your plans 

One set of construction plans for the 
Solar Gambrel is $85. Four sets (for 
building, financing, and permits) are 
$100. A building-materials list is $20. 
Plans will be reverse” side for side, for 
$20. Specify plan 909-1 for house with 
basement, 909-1A without. Orders and 
inquiries to: Home Building Plan Service, 
2235 N.E. Sandy Blvd., Portland, Ore. 
97232. 


Com ponen ts OFFER EXPIRES MAY 31 


Clack Movements: Battery, Quartz, 


Pendulum, Mantle, Key Wind, Elec- 
tric. Grandmother Westminater Triple 
Chime, 31 Day School Clock. Metal, | 


32 pes. - Tool Set, G.I. cost 


Sete now 
Paper Dials. Brass, and 
3 Makara” OR aor preter Time) 
Hardware. Hundreds of ep Quan- 
tity Prices. Send $1.00 f Page 
Catalog. Refunded on $10.00 Order. 


NEWPORT ENTERPRISES, INC. DEPT C 
2313 W. Burbank Bivd.. Burbank. Calif. 91506 


Hardened Steel. For filing, 
drilling, milling, carving, routing any metal or wood. Cutting edges 
from X" to T ; a shanks all %"’.Brand new, in air-tight G.I. packs. 


$275.00 now $20.00 
14 pcs. - Pied amy cost $114.00 now $14.00 


7.00 


100% Guaranteed. Add $2.00 for shi 
Texas orders add 5% tax. Export orders eius ona Ji. 


U.S. SURPLUS CENTER, Dept. 501 
715 Camden, San Antonio, Texas 78215 


Un tus Ear ie," Laser | 110 VOLT A.C. GENERATORS 
rock bag ret fo a ; 60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 


belt driven from car or pickup. Operates T.V. All 
power tools. Over 17,000 in service. This is our 29th 
| year. Guaranteed 6 months, $149.00 Our X1200-watt 
enerator needs no battery. Special Price $139.00. 
| Add $6.50 for En & DLE per unit. 


RMA-BILT 
Box 7160PS, weal en Amarillo, TX 79109 
Phone: 806 /352-2761 


Dealerships TE 
Available 


_ 690 E. 3rd St. 
: t  DẸokato, MN 


POWER TO SPARE. 

12, 14 and 18 hp cast iron engines provide 
easy starting, high torque at working speeds. 
Power applied through gear reductions to 
246:1 gives you tremendous workpower 

at the wheels. 


HIGHER GROUND CLEARANCE. 

Up to an amazing 19". Compare that with other 
garden tractors! You can cultivate taller crops, 
handle big, Power King implements, work easily 
over rough ground. 


MORE USABLE HORSEPOWER. 
All-gear drive delivers almost 100% of 
engine output to the wheels. Puts more 
horsepower to work, gives more work 
per gallon of gas. 


TRACTION PLUS. | E 
Power King's size and 4 
weight combine with 
big, ground-gripping 
tires for superior 
traction. Addition of 
wheel weights and/or 
loading of tires 

gives you enormous 
pull-power. 


YEAR-ROUND 
VERSATILITY. 
With twenty-five 
quick-change 
attachments, 

you can put your 
Power King to work 
to handle all the 
tough jobs 
| on your place. 


' EL 

4 RAMIS to take. on: ledot yrs itt it tele réal RpuSaicdo handle big” 
plowing jot . To move mounts ins ot snpw/T o mow acres Of lawn. 
And have. power to spare, ,When.tfllin liscing, cultivating, dozing, ` 

loadir , fog splitting and more. Po er King’ s. got the muscle to 

handle jobs: like these: And what's more; Power King is built super 


toügh, super,strong,'for years of reliable service! 
Write for information and free catalog. 


TOUGH JOBS BOW BEFORE ITS MIGHT! 
Engineering Products Co., 1005 A-4 Anoka Ave., Waukesha, WI 53186. 
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19 mg. "tar", 1.3 mg. nicotine av. per cigarette, FTC Report MAY 78. 
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The man. The cigarette. T 
themselves. 

Ordinary cigarettes just C 
Camel Filters has. 

Its blend of Turkish and 
gives him what he smokes 
„Pleasure. Satisfaction. 
— —A Camel Filters Man un 
~~» best times are often the simp 


4 


le 
z ^ 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


By SUSAN RENNER-SMITH 
Rainy Saturdays should be no prob- 


- lem for the kid with this multilevel 
| (c C Ir) construction in the bedroom. The 
clever design opens up a cramped 


room, adding extra storage and play 


rner space—including three sets of steps 
for restless feet to climb. The top 

f d platform can be a ship's bridge, a 

| Y 471 castle tower—anything the child 

for urn an games dreams up. The tailored berth be- 
low makes a comfortable couch for 
reading or daydreaming. With the 
bolsters removed, it's a built-in 


bunk. Games and hobbies store 
neatly on the shelves, can be spread 


PLYWOOD WALL Fair Ee | 
| 
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i. r- 
NOTE COVER DECKS, TREADS id ` | i San- Out on the platform below. The re- 
AND RISER FRONTS 4 FPOYWOQOD DECK L4 DARDS | x 
WITH i72" STYROFOAM cess underneath makes a great hide- 


AND CARPET 


away—or a puppet stage. As the 
plans show, the basic frame is con- 


m o m - a 


—— ce -— — l 


"Rigen on structed with two-by-fours; ply- 
5 wood is used for most of the other 
BOCK structural elements. Gs) 
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2" PLYWOOD 
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£PLYWOOD 


i “eS! meUATSDMOODQO NOTES 
=. PLY Wooo RUNNERS l- ALL FRAMING To BE COMPLETED WITH 21 4'5, 
RISER TO FORM THE SUPPORT POSTS FOR CORD 
FRONT 3 BLUVWDOD LM CUT 2414'S BACK TO 2a2'€$ WHERE 
FRONT 2-SETTEE MATTRESS TO BE FORMED WITH 
| , 4° OF FOAM 
! : 4" PLYWOOD 3-LADDER TO MOUNT THE S' HIGH DECK IS TO 
4 eY*wWOOD SIDES, BACK DRAWER BE FORMED WiTH 24 4'°S AND 1144'S OR 
FiSH AND BOTTOM ._ - DE TAIL "DOWEL RUSS 
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Fill the tub before you caulk. (Get 
in if you can, too.) Then. when the 
tub is empty, it'll rise slightly and 
squeeze the caulk. Even a good 
flexible caulk (like Red Devil's) will 
serve you longer when the 
filled weight is not 
stretching it between 
the tub and wall. 


Wood Putty takes extra tough strain 
if you mix it with Red Devil EROR Glue 
instead of 
water. Partic- 
ularly useful 
for resetting 
Screws which: 
have pulled 
loose. 


A putty knife is not a scraper. And 
vice versa. Putty knives (for spack- 
ling walls and puttying windows) 
have flexible blades to smooth-on 

the material. Scraper blades are stiff, 
to keep the edge against the 
coating being removed. To 
do these jobs right, you 
need both tools (both 
from Red Devil, 

of course). 


More home fix-up 
tips from the pro. 
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Save money when you save energy. 
This new 72-page Energy- Saving 
Book has dozens of 
do-it-yourself energy- 
saving tips that can 
save you hundreds of 
dollars. The cost is 
only $1.25 plus: 50€ |4 
postage and han- AX 
dling. Send check or | ~ 
money order to: Save 
Energy, Dept. A, 

Box 310. Maplewood, 
N.J. 07040. 


You don't cut glass 
with a glass cutter. 
You score it to release 
surface tension. SO 
dont press too hard or 
qo over ita second 
time. Hold your Red 
Devil cutter between 
the index and middle 
fingers as shown, (a 3 
drop of oil on the cutter $ 
helps, too). Then, p 
you've got the score. 


Go easy on the paint with your pad 
painter. If you let the pad soak up too 
much paint, you won't get the best 
possible results. That's why Red Devil 
has a patented metering tray 
designed especially for pad painters. 
It puts on just the right amount of paint 
to cover smoothly, | 

evenly. What " 
could be ! ue 
easier? af 


Red Devil has hundreds of things to make your home fix-up easier. 
Look for them wherever you shop for home-care products. And for best 
results, always follow directions on the package. 
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Fingers-flashlight inspection 
[Continued from page 111] 


all the time, anyway—drive for an 
hour or so and then look at the 
bottom of the engine with your 
flashlight. If you see oil on the 
bottom of the engine at the front or 
rear, you may have a leaking front 
or rear seal or bad pan gasket. Tell 
your repair man to check that, but 
also (to appear knowing and 
maybe save some money) tell him 
to check the PCV (positive crank- 
case ventilation) valve first. 

Another case of oily fingers 
(most likely pinkish or red oil) can 
come from an automatic transmis- 
sion that’s leaking. The automatic 
transmission is located behind the 
engine, and leaks here call for 
immediate attention from a profes- 
sional before really expensive trou- 
bles develop. 

On your topside inspection you'll 
see one or more belts at the front of 
the engine. They make the water 
pump, alternator, power-steering 
pump, and air conditioning go 
‘round. If they break, your engine 
will overheat and the red light on 
the dash will say your electrical 
system isn’t charging. Even worse, 
if the power-steering drive belt 
fails, you can find your car almost 
unsteerable, instantly. 

Wires are even more mysterious 
than hoses. Even your mechanic 
can’t identify all of them without a 
diagram. The important point is 
that they must be securely con- 
nected and not rub against any- 
thing that might wear away their 
insulation. 

The trunk is also part of a 
topside inspection. About all you'll 
find is wires going to the rear 
lights. Check not only the wires 
but also each of the clip-in sockets 
often used for tail, stop, and blink- 
er lights. 

One item we haven’t touched on 
is tires. Tire pressures should be 
checked every couple of weeks 
(either at your local service station 
or at home with an inexpensive 
tire-pressure gauge). Also check 
tires for wear. Tire tread should be 
worn evenly (no bald spots, or 
some places where there’s a lot of 
tread and others where there's 
little). And if you insert the top 
edge of a penny between the treads, 
it should sink at least up to the top 
of Lincoln’s head. If not, time for a 
new tire. 

Perform a fingers-and-flashlight 
inspection periodically, and before 
any long trip. It's worth doing. 
Even the airlines do it—before 


' every flight. Gs) 
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Ordinarily, you'd pay : 

$1.19 for this Stanley | | -— = 

- Screw Hole Starter. But, Wa » 
Stanley wants to "Help à 25€ for handling — : 

You Do Things Right,” so we | = 


cS - will send it to you Free when you 
= buyaWorkmaster® 4 MAIL TO: ed 
2 Screwdriver with the spe- Stanley Tool Dept PS | 
— cial offer sleeve. Send us the New Britain. CT 06050 | 


-for handling. Starting screws will be easy a Saida ono aye ^ | 
Even easier is driving screws with a Work- | E We for handling. Please send | 
master Screwdriver. The tapered handle fits your | f: Te my Screw Hole Starter to: 
i> - grip. So you can apply more torque with less muscle ru. : 

Z - to drive in screws. The blade is cross-ground to reduce | NAME | 
~ chances of slipping out of the screw slot. So get a Stanley | | | 
L Workmaster Screwdriver | appress 

with the special offer sleeve. . | = | 
You'll get the hole thing free! TRES : 
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Its the 
natural way to 
deck out your 
landscaping 
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So long, Old Paint. Tidewater Cypress and Heart 


It’s called lumberscaping. And backyard deck with Outdoor 
it’s done with Outdoor® Wood— Wood. Leave it unpainted. Then, i 
real wood deep-treated with lay back and watch it blend in Pressure-Treated Lumber 
Wolman® preservatives to keep naturally with the landscaping. | Accept no substitutes. Be sure the lumber you 
it handsome, sturdy and worry- That’s lumberscaping ip iris Mor PME 
free for decades. And that's living. call toll free 800-245-2708. In Pennsylvania, call 


What nature does for collect 412-227-2441. In Canada, 416-826-9648. 
| | (01978 Koppers Company. Inc. 


Farewell, Fungus. Redwood, the Wolman process 
Take off, Termites. does for Outdoor Wood. Only 
America is decking out the cheaper. And you don’t have to 
out-of-doors with unpainted paint it or stain it, unless you 
wood that's beautiful to look at, want to. 
yet doesn’t need looking after. Build yourself a beautiful Wolmanized 


HOUSEPOWER CLINC 


By EVAN POWELL 


Solar-film update 


Back in May of ‘77 we reported that a 
reusable sun-control film was on the 
way from 3M ["’Solar-Ban Film and 
Glass Keep Your Home or RV Cool'']. 
| recently received a test sample of this 
latest version of Scotchtint, and have 
applied and removed it six times, so 
far with no problems. 

The big advantage of reflective films is 
that they reject about 75 percent of the 
sun's neat in summer, and reduce 
winter heat loss through glass by 16 
percent or so. Still, there are certain 
areas where you may want to remove 
' the film in winter, such as a window 
with a southern exposure where the 
heat gain from sunlight may more than 
offset the heat lost at night. 

The film comes in silver, bronze, and 
smoke, Installation is different from the 
procedure we've described in previous 
reports ["Window Insulators,” PS, 
June '78] in that the adhesive used is 
not actuated by water. But, says 3M, 
you get the smoothest application if 
you apply the film wet. 

More solar-film update: In the Feb- 
ruary "Housepower," | mentioned that 
| had installed two-foot widths of sun- 
control film  (Scotchtint bronze) on 
three-foot sliding patio doors, taping 
the edges with black vinyl tape and 
leaving an open section in the center 
to let in light for hanging plants. My 
3M contact has since advised me that 
the company does not recommend 
using tape over Scotchtint. When the 
tape is removed, he says, it may 
remove the film with it. 

"The edges should not peel back, 
even if the door seal moves against 
them, if the film is applied correctly 
and is allowed sufficient time to dry,” 
the company maintains. | removed the 
tape to test 3M's objections and had 
no problem. Still, take note of the com- 
pany's warning. 

Also, according to 3M, the reaction 
of plants to sun-control film varies. 
Generally, plants needing little light 
will not be affected when the Scotch- 
tint is placed on east, west, or south 
windows. Plants needing a medium 
amount of light will do well behind 
south-facing windows with Scotchtint. 
Plants needing lots of light will need a 
supplemental light source. 

My own experience indicates that if 
you install sun-control film, you should 
watch nearby plants closely and be 
prepared to move or light them. 

One final caution: You may be 
tempted to install solar film on large 


picture windows, but if you do, use 
care. If the large expanse of glass is 
set in a rigid frame without some means 
of allowing for expansion, heat buildup 
could result in breakage. 


Energy-saving gas boilers 


A new tankless gas boiler is estab- 
lishing a good record in the’ New 
England area. The Paloma Pak is being 
marketed by NEGEA Energy Products, 
Inc., a corporation formed by the New 
England Gas and Electric Assn. The 
system is fully certified by the Ameri- 
can Gas Assn. and the American Soci- 
ety of Mechanical Engineers, weighs 
only 76 pounds, and can be installed 
in about three hours. 

The unit was originally introduced 
as an instantaneous gas-fired water 


outgrowth of a solar water-heating 
experiment conducted by another 
NEGEA subsidiary. A supplemental 
heat source was needed to boost the 
output of the solar panels. The Paloma 
Pak was selected, and engineers work- 
ing on the project found that it could 
be adapted to heat the whole house. 

This means that the instantaneous 
gas water heater can replace an exist- 
ing boiler. And by retrofitting your old 
water heater to serve only as a storage 
tank, the Paloma Pak can also supply 
your domestic hot water. 

A substantial fuel saving should 
result—for two reasons. First, the 
Paloma Pak's heat exchanger is unusu- 
ally efficient. And second, since the 


heater, but its new application is the 


water for space heating is warmed 
instantaneously, there are no heat 
losses from storage. Tests by NEGEA 
show an energy saving of 20 to 30 
percent compared with conventional 
oil- and gas-fired systems. That means 
a three- to five-year payback period for 
the installed cost ($800 to $1000) is 
possible in many areas. 
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Where can | find an orifice to convert 
my Roper Model 52D13NN gas range 
from city gas to LP? 

B. Stawicki, West Willington, Conn. 


Orifices in 
storage 


You may already have the orifice you 
need. Look behind the  nameplate, 
usually located on the bottom storage 
drawer. If an orifice is stamped with a 
6 or 7—or painted red—it's for LP; 
with a 12 or 13 or painted black, it's 
for natural or mixed gas; with a 16 or 
brass-color, it's for manufactured gas. 
Usually these orifices should be fitted 
to the oven and side tower pilots. 

Some gas ranges have adjustable 
orifices. The pilot orifices are usually 
adjusted by a screw located on the 
pilot gas line, and the oven pilot by a 
screw near the thermostat valve. The 
burners themselves may have universal 
hooded adjustable orifices. 

Changing or adjusting orifices on 
gas equipment should be done by a 
qualified | gas-service technician who 
will use a manometer to be sure that 
the gas flow is correct. And whenever 
a range is moved, be sure that all tubing 
is tested for leaks before using it. 


Erratic refrigerator 


Our frostless refrigerator, when de- 
frosting, often defrosts everything in 
the freezer. Sometimes this happens 
every day. Sometimes every three 
days, or whenever it decides to. We 
have replaced the defrost timer, tem- 
perature-control switch, and fan motor, 
cleaned the coils, checked the doors 
for leaks or obstructions, and still 
haven't found our problem. 

D. O'Brien, Houston, Tex. 


The symptoms are those of a "floating 
restriction"—moisture that freezes at 
the point inside the refrigeration sys- 
tem where the capillary tube enters the 
evaporator, blocking the flow of refrig- 
erant. When the evaporator defrosts, 
the freeze-up also melts and your re- 
frigerator operates normally until it re- 
stricts again. 

When such a condition exists, the 
filter dryer is usually contaminated to 
the point that it will no longer contain 
all of the moisture in the system. The 
only cure is system evacuation by a re- 
frigeration technician. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 
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Engine knock 
[Continued from page 102] 


because it’s increasing on the new- 
er cars. Don Patterson, also an asso- 
ciate professor at the University of 
Michigan, told me, “I would seri- 
ously question whether all of the 
answers are in on the problems of 
engine wear from light knock. We 
aren’t talking about catastrophic 
failures; we're talking about prob- 
lems with piston rings at high 
mileages, like 75,000 miles.” He 
feels the high-frequency pressure 
variations resulting from detona- 
tion might set up ring flutter, which 
would aggravate wear. This may 
mean that while new-car prices are 
skyrocketing, engine life may be 
growing significantly shorter—effec- 
tively increasing prices even further. 


Short of atear-down... 


Dave Cole brought out another 
growing and potentially serious 
problem. It's called Octane Re- 
quirement Increase, and it's more 
important to cars using unleaded 
fuels. Deposit buildup causes an in- 
crease in an engine's required oc- 
tane number, similar to the carbon 
buildup with leaded fuels, but with 
two big differences. 


First, the buildup with unleaded 
fuels is much slower than for 
leaded fuels, and it has a different 
composition. Second, the buildup 
for leaded fuels only gets so thick 
before it begins to flake off and be 
replaced by other bits. But the 
buildup with unleaded fuels contin- 
ues longer and it gets thicker. So 
ORI continues to increase for a 
very long time—and, short of a 
tear-down, virtually nothing can be 
done to eliminate the deposits. 
(Some current experimental addi- 
tives may eventually cure this spe- 
cific problem.) 

A spokesman for a large industry 
supplier that is doing its own 
endurance testing reported that its 
tests showed that ORI was still 
building up as mileage headed 
toward 40-50,000 miles. (For 
leaded fuels, buildup usually 
reaches maximum depth by 10,000 
miles.) The prolonged thickening 
could mean a significant increase 
in required octane throughout the 
life of your car, or a lot of detuning 
to keep up with the increase if you 
can’t get high enough octane fuel. 

With the coming trend toward 


the three-way catalysts, and their 
required stoichiometric mixtures, 
Chrysler’s director of research and 
materials engineering, Charles 
Heinen, thinks “we'll probably get 
more of the deposit effect." 

Is there a concrete solution to 
the problem? Probably not in the 
next few months. It might even get 
worse—even for users of leaded gas. 

You may have gotten the impres- 
sion that the new, unleaded fuels 
were the only ones undergoing 
changes, but that isn't the case. All 
gasolines are undergoing changes. 

Actually, most oil companies 
have lowered the ratings of regular 
and premium leaded fuels by about 
one octane number, which may 
have caused problems for some 
older cars. On October first, federal 
regulations will require the octane- 
boosting tetraethyl lead in all lead- 
ed gasolines to be reduced to a max- 
imum of 0.5 grams per gallon—on 
the way to total elimination. 

The unleaded fuels aren't escap- 
ing federal regulations, either. 
Their octane-boosting additives, 
MMT (methylcyclopentadieny] 
manganese tricarbonyl) and also 


FUN AND FRE EDOM 


SHOOT a staple wherever you'd drive a nail 


Ride away with your own silent excit- 
ing electric drive system. New patented 
non-polluting Pedalpower installs in 
minutes on the front wheel of any 
Bike or Trike. Allows easy pedalin 
when desired. Over 20.060 sold. 
Powered by latest 12-volt battery. 
Recharges at home. Ride 100 miles for 
a dime. Be independent! Improve 
your health! Enjoy the outdoors! Sim- 
ple single lever control allows you to 
go where you want to, when you want 
to. Rebate plan and Senior Citizen 
time payment plan available! MONEY 
BACK GUARANTEE. Save $15.00 - call 
toll free: 800-257-7955" - or send 
today for $15.00 coupon and free illus- 
trated booklet. Added bonus: 
Receive free information on complete 
ine of Electric Cars; Electric Bikes and 
rikes. 


STAPLE GUN 


America's most wanted staple gun for 1,001 heavy duty 
home and professional tacking jobs. Takes 6 staple sizes 
from 1/4" to 9/16", including Ceiltile Staples for ceiling tile. 


USES NS aa 
STAPLE SIZES: RES n. 
1/4", 5/18", 3/8", 1/2", 9/16" 


General Engines Co. 
5289 Mantua Blvd. 
$15.00 — Sewell, NJ. 08080 

*In NJ., Alaska, or HI. - Call Collect: (609) 468-0270 


Arrow Staple Guns in a variety of models, : 
At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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MTBE (methyl tertiary butyl 
ether) have been banned. That 


means that all of the refiners’ 
cheap methods of boosting octane 
ratings have been hit and will soon 
be gone. Now the oil companies 
will have to refine their products 
more severely to get the same 
ratings, and that means a double 
loss. It will take more crude oil just 
to make the same amount of prod- 
uct, and, because they’ll be refin- 
ing more severely, it will take more 
fuel just to run their refineries. 
This could result in a further 
octane-level reduction, and mean 
more knock for us. 

Alcohol and gasohol (an alco- 
hol/gasoline blend) have both been 
heavily pushed as substitutes 
and/or supplements, but there are 
still many negatives. The auto 
makers are concerned about com- 
patibility problems with certain 
materials in cars already on the 
road, and GM's Agnew suggests it 
would make more sense to use the 
alcohol in power-plant turbines, 
right now, to relieve that area of 
petroleum demand. 'The oil compa- 
nies are worried about compatibili- 


CUT STRAIGHT WITH 


ty problems with their handling 
equipment, plus potentially mas- 
sive storage-related problems. Any 
of these could stop alcohol or gaso- 
hol cold. 

Will new additives appear to 
replace those lost? “We're pretty 
much at the end of the rope at this 
time,” says an industry spokesman. 
Some remote possibilities were be- 
ing looked at, but they were very 
expensive, and their environmental 
effects were undetermined. And, 
after all, it was environmental 
effects that shot down the others. 
How much is too much? 

If you’re wondering how much 
knock is too much, here’s what one 
automotive spokesman, GM's Ag- 
new, has to say: "If it's just a little 
‘trace,’ you might be better off to 
go ahead and live with it, and take 
advantage of the fuel economy. Of 
course, very serious knock can be 
damaging. But normally the knock 
is so evident to the customer long 
before it reaches the damaging lev- 
el that he'd think, 'Something's 
wrong with my engine, and he'd 
get it fixed before it ever got that 


severe." So, if you are just wonder- 
ing about the noise you hear, it 
may not be too much; just ease up 
a bit on the accelerator. But if what 
you hear really worries you, drive 
carefully to the nearest expert. 

A light little tinkling noise can 
usually be cured just by easing up 
on the accelerator. If not, try a 
higher-grade gasoline. If that 
doesn’t do it, take the car to an 
expert, unless you really know 
what you're doing. 

One thing your local expert 
might be able to do for you is to 
make a slight adjustment in the 
heat range of your car's spark 
plugs. Since too "cold" a plug can 
cause carbon fouling, and too “hot” 
a plug can provoke detonation, leave 
any changes to an expert. 

Keeping your car’s cooling sys- 
tem in top shape is an excellent 
way to avoid detonation, since a 
hot engine is ripe for knock. Keep- 
ing the car well tuned will help 
avoid distributor-timing or mixture 
problems that might cause ping. 
Common sense and normal mainte- 
nance can do a lot to keep your car 
healthy. 


Ever wonder how the pros do it? With 
Elmer's* Carpenter's Wood Filler. It's 
easy to "work" and wont pull out while 
being applied. And it gives a smooth 
application that reduces sanding 
time. Besides, you can sand, drill, 
nail, cut, varnish or stain Elmer's. 
And its special latex formula resists 
cracking and shrinking. Of course, 
Elmer's is safe and non-toxic,* moisture 
and solvent repellent, and workable 
up to 10 minutes. It even washes up 
with water before drying. Now that's 
clean and easy. 


TOOL USERS 


Use "STRATE-CUT" Cutting Guide with any 
portable circular saw, Hy saw or router. Extends 
to abii" Clonee” 1" OR As poi 
portability. Clamps to paneling, rs a 

other long work. Rip 4'x8' sheets down the 
center; trim 1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels, grooves. 
Unbeatable for Ed wallboard. Guides util- 
dida Here's how this sturdy aluminum tool 

works: 


*As defined by Federal Hazardous Substances Act. 


re 


|. > 
p su ` AM Elmer's. 
? CARPENTERS vnen results count. 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department $31 
Box 23426, Milw., WI 53223. MONEY | 
BACK GUARANTEE. Wis. Res. 4% tax. 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, | 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 


N.Y. 10017. We'll pay you $25 


Replacing a coil? Don't get your wires crossed 


When replacing an ignition coil, be 
sure to hook the wires up correctly. 
The wire from the ignition switch and 
ballast resistor should be connected to 
the terminal on the coil marked 
"BATT" or "+": the one from the 
distributor should be connected to the 
terminal marked "DIST" or '"—". If 


FROM 
IGNITION 


you accidently reverse the wires, the 
engine will still run, but performance 
will drop. About 40 percent more 
voltage is now needed to fire the spark 
plugs. Also, don't apply herculean 
strength to the terminal nuts when you 
tighten them. The terminal posts are 
small and can be broken fairly easily. 


/) 


/, 
/, 
Search for escaping air 


Trying to track down a slow tire leak? 
Spray soapy water on the valve (both 
inside the valve and around it), and on 
both sides of the wheel where the tire 
bead meets the rim. Soapy water is 
better than plain water, especially with 
slow leaks, because more pronounced 
bubbles will pinpoint the leak. 


(fp | 
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Tire misconceptions 


Two popular  beliefs—deflate tires 
when stuck in sand or snow to achieve 
a bigger "footprint" to improve your 
chances of getting out, and always put 
your newest tires on the front wheels— 
are both nonsense, says Goodyear. 
Letting the air out of tires only causes 
them to sink deeper in the soft stuff. 
And if a tire failure is going to occur, 
says Goodyear, it's better for it to 
happen on a front wheel, over which 
you have direct control, than on a rear, 
over which you have only remote control. 
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Plugging in a charger 


A battery charger is a handy item to 
have and, used correctly, is safe. First, 
attach the red lead to the positive 
battery terminal and the black lead to 
the negative terminal. Then—and only 
then—plug the charger into AC power. 
When finished, unplug the charger 
first, then disconnect the leads. This 
eliminates the possibility of sparks 
when you connect and disconnect the 
alligator clips to the battery terminals, 
which could cause an explosion of the 
gases given off by the battery. 


Replacing plug wires 

When routing new spark-plug cables 
through brackets, be sure that the new 
cables are placed in the same bracket 
slots as the old ones. The best way to 
do this is to remove one cable at a 
time and replace it with a new one. 
Improper routing can cause plugs to 
cross-fire. This is especially true with 
two plugs that fire in consecutive 
order, because voltage is induced from 
one cable to the other, even though the 
insulation may be good. Inspect insula- 
tion periodically for cracking. 
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A Gravely won t wear you out. 


In an era that finds most It’s got instant forward and reverse, 
Am e ri cans expe ct i ng th e i r eight speeds for almost any job. 
machines to meet with — em 
untimely deaths, Gravelys 
are a pleasant surprise. 

Every year we get letters 
about Gravelys 10,15,even25 
years old still on the job. 
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Qur tractor can work for 
you 12 months a year u ath 
over 20 attachments, from 
mowing to cultivating to 
snow removal. 


you.But it doesnt 
surprise us. 
Because 
weve never 
tried tojust 
scrimp and 
produceour 
tractors to 
sell for 
less. 


bu muc 
T 


e we build 
our tractor to 


We always try to make them beoutmowing 
Work betterand last longer. oil F grass long after 
Which is why youll find bath most machines its 
something onGravelysyou for less age are out pushing 
wontfindonotherlawnand friction up daisies. 
gardentractors:anall-gear ^ andan extended life. For your nearest dealer, 
drive direct from the engine For greater durability we check your Yellow Pages. 
through the transmissionto use cast iron for the trans- For the full story, write to 
the attachments. mission housing as wellas ^ Gravely, 0435 Gravely Lane, 
Sotherearenobeltsto the pivoting front axle. Clemmons, N.C. 21012. 


break, slip or wear out. For improved efficiency, 
Wealso precision-cutthe we bolt theengine directly to SGRAV - LY 


gears, which operate in an the transmission in the rear. CLARKE -GRAVELY CORPORATION 
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Power steering 
for OMC stern drives 


Quicker steering response—that's 
the big advantage of OMC's new 
power-steering system for the 260, 
230, and 200 series stern drives. It 
can mean the difference between 
frantic cranking at the helm and 
smooth, quick control when maneu- 
vering in a cramped marina, for 
example. You can save two full 
helm turns lock to lock (five turns 
for mechanical steering, three turns 
for power steering). 

Though similar to automotive 
power steering, there is a big differ- 
ence, When released, automotive 
steering will tend to  realign 
straight ahead. Not so with OMC's 
Tru-Course steering. The worm- 
gear final drive to turn the stern 
unit prevents reverse forces from 
feeding back to the helm. So if the 
helm is set to counter wind, cur- 
rent, or wave action, the stern unit 
will hold that setting until you 
move the helm. 

How it works 

To understand the operation of 
this system, it helps to follow the 
hydraulic action from its source, a 
slipper-type, belt-driven pump on 
the engine, to the combination 
actuator and reaction valve, and 
then to the power cylinder. Steering 
action is initiated by helm move- 


HYDRAULIC 
POWER-6TEERING 


PUMP - 
(FRONT OF ENGINE) gis an 


EXTEND 


FREGH-“WATER 
SUPPLY 


FT DEA c 
Power-steering sys- Y- 


tem works full time. 
But in case of failure, 
manual control is re- 
Usual me- 
chanical steering ra- 
tio is 20:1. With pow- 
er steering it varies 
from 11.6:1 to 15.6:1, 
depending on the 
helm and cable rig 
that are used. 


ROTARY 
OUTPUT 
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RETURN LINE 


HIGH-PRESSURE SUPPLY LINE 


POWER CYLINDER 


ment, which causes the control 
cable to exert force on the drag link 
and  steering-input tiller. This 
slight initial force causes the tube 
or outer sheath of the cable to 
move slightly in its bracket mount, 
and this movement is relayed by a 
short lever to the spool valve in the 
actuator valve. 'The spool valve 
controls hydraulic flow and directs 
it to one side or the other of the 
power piston, which in turn moves 
the tiller arm on the stern drive. 

During this action a small reac- 
tion-imiting valve integral with 
the actuator-valve structure moves 
against spring pressure in the op- 
posite direction to the spool valve, 
and redirects a limited amount of 
hydraulic pressure to the center of 
the spool valve, This action tends 
to temper the hydraulic action, 
especially during sharp turns at 
low speeds, and influences both the 
steering 'feel" and the force re- 
quired to steer. 

When helm movement stops, the 
spool valve self-centers by means of 
a spring, and no further steering 
movement takes place. The steer- 
ing angle of the stern drive will 
remain as positioned until the helm 
is moved again. 

The power-steering system is an 
OMC option.—E.F. Lindsley 
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STEERING SHAFT, INTERMEDIATE 
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With a Nulone 
Radio-Intercom 
you cat... 


e Receive automatic local Weather 
Alerts. 


e Talk from room to room, base- 
ment, garage or patio. 

e Play FM/AM music, tapes or 
records throughout your home. 

e Monitor children or invalids. 

e Answer doors. 

e Leave recorded messages. 

e Wake up to alarm or music. 

e Plug-in speakers where you 
desire. 

e Record your favorite music. 

e Enjoy total convenience and 
added security. 
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Please send FREE information about 
NuTone Radio-Intercoms. 


Name 

Street 

City 

State Zip 


Phone 


Nulone 
Swil 


Dept. PS-4, Madison and Red Bank Roads 
Cincinnati, Ohio 45227. 
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Catch The Cobra Spirit! 


Cobra’s new low-profile Sports Van 


has what you need for sporting 
weekends or family travel. Equip it as 
a luxury turnpike cruiser or a self 
contained camper. Either way, the 
Cobra Sports Van is a new dimension 
in dual purpose leisure vehicles. 

It's time you owned a recreation 
vehicle beautifully in time with the 
times but emphatically apart from the 
crowd. Write today for information 
on the new Cobra Sports Van and 
Cobra motor homes, mini motor 
homes, fifth wheels and van 


Please send dealer name and free 
information on Cobra products. 


MAIL TO: Cobra Industries 
Dept. D-6, P.O. Box 1251, Elkhart, IN 46515 
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Take a little care of your Buck pocket knife and © Ar 
you can pass it on to your son. And he to his. ui WT i7, 
That's how well-made Buck knives are. The "*''7 
reputation of Buck's high-carbon steel for edge- 
holding quality has been around for three pe 
And the tough stainless steel pivot pins will 
hold up through lifetimes of hard use. Select 
one from our complete line at your dealer 
today. Someday someone might say, 
eA This was my granddad's.' 
v ]booklet mail a postcard to Knife => 
v JHow, Box 1267, EI Cajon, CA 92022. 
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B sa famous for holding an edge 
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High-rise decks 
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between the house and the outer- 
most point on the deck and well 
within design parameters. When 
everything was leveled and 
squared, all posts were nailed to 
the roof, the beams toenailed to the 
posts, the joists nailed to joist 
hangers and then toenailed to both 
beams. (There is special deck 
hardware available for sturdier con- 
nections, if you feel the need.) 
Next come the posts for the rail- 
ings. These are lag-bolted to a joist, 
as well as toenailed to the beam. 
Now you're ready for the deck- 
ing. Each board is nailed to each 
joist. Use two nails. It’s advisable 
to use a deformed-shank nail (spi- 
raled, or in some manner made 
irregular) as these have more hold- 
ing power in boards subject to con- 
stant expansion and contraction. 


Splitting and warping 


Here’s how to prevent splitting 
at the ends: The boards will proba- 
bly be a bit longer than needed. Let 
them extend a little at each end, 
then cut them all off at once when 
the decking has been completely 
installed. If there’s less than 114 
inches between your nail and the 
end of the board, it’s best to drill a 
pilot hole to avoid splitting. 

Warping is another problem 
when installing decking. Nail down 
both ends of a board first. For a 
1,-in. gap between boards, use a 
ten-penny nail as a guide. If the 
board warps outward, you may 
have to temporarily nail part of the 
next board in place to give you 
something to work against to lever 
the warped board into place. If it 
warps inward, then you can lever 
against the board just nailed. In 
either case, try to work with as 
large a section as possible because 
these are easier to bend. 

Much about the door was dic- 
tated by what was already in place. 
The deck was as close to the roof as 
the 2x6 joists would allow. This 
put a bottom limit on the sill, 
which was where the window came 
anyway. The interior ceiling lim- 
ited the height of the door. The 
result: a six-foot-high door. 

Width problems became evident 
when I started ripping off shingles 
and exposing the house framework. 
In my case—an old house—there 
were no crippling studs nor header. 
Instead the window was framed 
with studs that extended to the 
roof. I decided that rather than 
cripple these studs for a few more 

Continued 
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| I-r new Andersen sliding me is 
—— specially sized so that it fits. 
right ito the same wall open- 
' ings as most six-foot wide 
“metal sliding doors. In most 
eases without need for struc- 
tural changes, reframing or 
residing. Complete the entire 
job in just hours. 

You can’t get rid of winter. 

But now it’s easy to get rid of 
the cold brought in by a leaky, 


id MESE, 

especialy jeu, to replace - 
worn out, leaky, drafty sliding 
doors, And the problems that 
go with them. |... ^. 

This new- Andersen: wt i 
door is built two times more 
weathertight than minimum 
industry air-infiltration stand- . 
ards to help seal out winters -7° 


icy blasts. Andhelpsaveenergy. ESSERE : drafty sliding door. 
Its frame is made of wood, dei Box 12, Bayport, MN 55009 Call your Andersen dealer. 
a natural insulator, sheathed Please send me more information. He’s in the Yellow Pages under 


in low-maintenance ri gi id vinyl. I want to replace my sliding door now. “Windows.” 
And the glass is double-pane E The Beautiful Way to Save Fuel’ 

safety insulating glass to help Sagi, Sowa) Ecce. un OX Y Ile 

insulate against winter cold P Lum Ander sen V indowalls 

and excessive heat loss. Se | Zip eu 


ROG) Copyright 1978 Andersen Corp.. Raypurt, MN 55001 
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. that work, too! 
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^* These cupped off road validas [» -J A” 

& are powered by 5 hp to 16 hp A i d 
ME American-made engines. ~ ; oa 
Bette, Engine is completely as- seam | | 
“in sembled,frameis welded  /£ 
uM. and painted. You just bolt 4 
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brochure with complete details, write today to: - 
Carl Heald, Inc. pept. Ps-94, P.o. Box 1148, Benton Harbor, MI 49022 g 
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„you bava tha Thorogood ok 


JOB-FITTED BOOTS & SHOES 


If you're looking for comfort, support 
and durability in work boots, look for 
the name Thorogood. It stands for 
Job-Fitted boots and a long tradition of 
quality American craftsmanship. Whether 
it’s truckin’ or construction, roofing or 
ranching . . . there's a pair of Thorogood 
boots built just for you. 
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High-rise decks 
[Continued] 


inches of width I'd just make the 
door the same dimension as the 
window. What this boiled down to 
was a 30-by-72-in. door, and that 
combination of width and height 
simply wasn't available in a pre- 
hung door in my area. That meant I 
had to construct the door frame. 


Modern construction 


If it had been a modern house, I 
probably would have been dealing 
with crippled studs which would 
need to be cut shorter at either the 
top or bottom, or possibly both. In 
this case I would have removed the 
double studs for the window, as 
well as the header. A new header 
would be installed, and possibly a 
new base. One side of the door 
would have been made flush with 
an existing stud, supplemented by 
a jack stud. Double studs would 
be installed at the other side. 
The new header can be made from 
a 4x4, or by joining together two 
2x4’s with a half-in. plywood spac- 
er between them. The base can be a 
4x4 or two 2x4’s laid on their side. 

The most critical step is squar- 
ing the frame. Having cut the sill 
to size, I nailed it firmly to the 
base. The two sides and top were 
cut to size and nailed together, 
then installed in the rough open- 
ing. They retain some flexibility, 
and half-in.-thick shims (shingles) 
were used to square the frame in 
the opening. This process is time- 
consuming, but not difficult. 

Once the frame is squared and 
leveled, install the door in the open- 
ing, keeping it 1% in. from the frame 
and 1%, in. from the bottom. All that 
remains is to weatherstrip, and trim 
both the outside and inside. Gs) 


FOR FURTHER READING 

“Construction Guides for Exposed won 
Decks," Agriculture Handbook No. 432, 

est Service, USDA, is $1 from the "et 
intendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. 


Tips for using 
pressure-treated wood 


e Make sure the wood you get is dry. 
Mominal two-inch lumber should be dried 
to less than 20-percent moisture content 
and nominal four-inch lumber to 25-percent 
or less moisture content. 

e Don't burn aoe Dispose of them in 
landfill or cy mem 
e The treate ou get will probably be 
gray-green in OON ut expect it to weather 
to a more natural tone. It can be painted or 
stained, however, if desired. Koppers offers 
factory- stained tones in some market areas. 
e Use hot-dipped galvanized (or otherwise | 
rustproofed) nails and other hardware. 

& Expect the wood to be a bit heavier than 
you might be used to. This is not only be 
cause of the chemicals it contains, but be- 
cause pressure-treated softwood is usually 
one of the denser species such as southern 
pine, fir, or hemlock. 


“I wish Idi 
about NRI when | was 
learning auto mechanics. 


Richard ca 
America? 's Winningest 


Stock Car Driver and 
NRI Automotive Consultant 
Even with my Daddy's help, I made a lot 
of mistakes and wasted a lot of time I could 
have used today. If I'd had NRI training in 
auto servicing, I tell you, I’d of learned a lot 
faster. 


NRI Gives You the n: 

and Equipment You N 

to Get Started in a Hurry 

There's always plenty of work era a good 

mechanic. And NRI' training gets you right 
into it. You get easy-to-understand, "bite-size" 
lessons with plenty of clear pictures and di- 
agrams. And you get professional tools and 
instruments you keep to use in your work. NRI 
calls it "hands-on" training, and I've never 
seen better. 


Learn at Home 
in Your Spare Time 
The NRI people understand what it 
means to have to earn a living or support a 
family So they teach you right at home. You 
can put your weekends or evenings to profit- 
able use without quitting your job or going to 
classes. It's a terrific way to increase your skills 
or start a whole new career. 


NRI training includes 
professional instruments and tools. 


Take Your Choice 
of Two Courses 

The good part is, you can tailor your 
training to your needs. NRI's Basic Course con- 
centrates on the big tune-up field. You also get 
training in brake work and other basic systems 
with 30 lessons and all the equipment you'll 
need. It includes an inductive pickup timing 
light, ignition analysis and tune-up instru- 
ment, tune-up and brake servicing tools, use- 
ful maintenance tools, and lots more. 


The Master Course includes all the tools 


and lessons in the Basic Course, plus 40 g 
more lessons and advanced equip- 
ment like a carburetor air-fuel tester, 
silent vacuum test pump, and the 
latest advance in diagnostic 

tools, a digital read-out tune-up 
analyzer that performs over 70 


Small Engine Repair 

There's plenty of opportunity for the 
man who can service lawnmowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles and other small engines. 
NRI training includes professional tools... in- 
ductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. In our Master Course, you actually build 
a 3 1/2 HP engine as part of your training. 
Check postcard for catalog. 


Air Conditioning/ 
Refrigeration/Heating 
with Solar Technology 
Gets you into a wide-open, fast-growing 

area with practical training that includes 
lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including 


Or check out these other growing fields. 


nown 


tests. You learn to service engines, suspension 
systems, front ends, transmissions, electronic 
ignitions, heaters, air conditioners, take care 
of a car from bumper to bumper. You're ready 
to step up to a good job or spare time money 
with training like this. 


I Know It Works 
NRI has been in the business of train- 
ing people at home for more than 60 years. 
They ve enrolled over a million students, 
started them on their way to higher pay and 


ix. new opportunities. And they don't pressure 


, you...send the coupon and they'll send 

their free catalog. No salesman will 

ever call. I wish I'd done it. If the 

postcard has been removed, write 

Bir. to address below. 

NS NO SALESMAN 
t5. WILL CALL 


professional vacuum pump for purging sys- 
tems. Master Course includes optional post- 
graduate training at York Institute Resident 
School at no extra charge. Check card for 
catalog. 


Electrical Appliance Servicing 
Good appliance repairman are hard to 
come by. NRI trains you for your own full- or 
part-time business in fixing everything from 
mixers to microwave ovens...to refrigerators 
and freezers. Step-by-step training includes 
professional instruments and tools for learning 
and earning. Check card for catalog. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
e [TT 3939 Wisconsin Avenue 

iu Washington, D.C. 20016 


By RAY HILL 


Miniature air compressors—I rea- 
soned, before ever trying one—are 
useful for a lot of things: inflating 
tires, blowing up inflatable boats, 
cleaning parts, and so on. They 
offer the advantages of compressed 
air but require only a fraction of 
the space of a full-size compressor. 
And they’re relatively inexpensive. 

To find out just how useful they 
are and what you get for your 
money in the various sizes and 
types, I gathered 13 compressors 
and put them through a series of 
tests. My conclusion: They can be 
very useful—if you get one of the 
right capacity. All are fine for 
inflating a basketball or bicycle 
tire. But many of them, especially 
the battery-powered units, can take 
forever to do a good-size job— 
inflating a van tire or boat, for 
example. 

I assembled eight items: five 
tires, a basketball, volleyball, and 
E Lao ! ee du e | i inflatable boat. The tires were a 20- 
— | Eu nac. OMNEM ^* in. bicycle tire, a 17-in. moped tire, 

m =. | i, Wo a NBN 18-in. motorcycle tire, 13-in. car 

coge E | | "om" 2w | tire, and a 15-in. van tire. Each was 
inflated from zero psi to its normal 
operating pressure. I used a stop- 
Continued 
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Thirteen small compressors that we 
tried are shown above: 1. Autoflator. 2. 
Thomas. 3. Coleman, 4. Speedaire. 5. 
T1 med id T a uM NA uento |" * ë Webster. 6. Interdynamics. 7. Miller. 8. 
Eia 5 ee PUNTI IIS aw uibs a Thomas. 9. Gast. 10. Craftsman, 11. 
_ a TENN ^" E Campbell Hausfeld 14 hp. 12. Campbell 
Hausfeld MD 2002. 13. Speedaire. The 
first six have 12-volt motors; the remain- 
der run on 110 AC. The buyer's guide be- 
low gives more specs for each unit, in- 
cluding inflation times of various tires 
and other inflatable items shown here. 
Although 12-volt compressors will run 
off a car's battery (by alligator clips at- 
tached to battery posts or plugged into 
cigarette lighter socket), it's best to keep 
engine idling while they're running to as- 
sure that compressor motors receive 
enough voltage to run well. 


PS buyer's guide to mini compressors UR er eee 


Mie e E E 
" E 2 & N : Sea zPa d a ‘fff 2,2 BER. 
IES NE NT M. : B d: si she ntf cio: 

Autoflator 12v 3395  O7atOpsi — 60 6-9amps Piston 5 0:35 040 — 1d — 1325 . Did not try 
Hausfeld 110V 120.00 2.3 at 40 psi 50 lo hp Piston 34 0:18 0:06 0:13 0:34 2:34 347 
Coleman 12V 40.00 0.4 at 30 psi 150 9 amps mas. Piston 4 0:58 1:15 1:36 3:26 a Did not try 
Craftsman  HOv — 12499 — 30at40ps — 50 —— 4hp —— Piston 24 025 0:09 017 0:38 4,52 445 
DOA-101 Gast 110V 108.00 1.0 at D psi 60 1 hp Diaphragm 19 0.28 0:21 0:35 2.11 6:50 20.00 
Interdrynamics 12V 19.99 “Tad 65 48 amps max. Piston ; 1:00 1:12 2:00 5.15 29.00 38.00 
Miller 12V — 6795 Q5at0ps 45 14 hp Piston 7 IL 0.30 0:45 2.04 ones 13:15 
Speedaire Dv 3995  058at4Opsi — 60 —— na Piston — 5 0:36 0:40 l4 — 25 11.15 19.00 
Speedaire 110V 50.25 0.57 at 40 psi 60 na. Piston 4M 0.38 0.30 0.52 2.30 8.10 Did not try 
Thomas 12V 60.10 m: 100 n.a. Piston 5 1.02 1:08 1-46 7-00 19-00 39.00 
Thomas 110V 88.00 1.4 at 0 psi 40 1 15 hp Diaphragm 10 1:00 0.38 1.00 231 18:30 11115 
Webster 12V 3699 08at0 psi 120 9 amps max. Piston ^ 4 038 050 3.00 — 336 EIE Did not try 
Wards 110V 54.99 07 at 20 psi 40 Dlühp —— Diaphragm B3 0:27 0:20 0:35 1:52 8:00 8.32 
* Hose blew off at 34 psi. Took 13 min., 30 sec. to get to 34 psi. ** After 10 min.. 34 sec.. pump stopped working. Tire was at 24 psi at this point ^A 
+++ Took 24 sec. to get to 27 psi. Would not inflate above 3? psi **** Would not inflate above 3? psi. ***** Pump stopped working while pumping up RV tire. 


Where-to-buy information: Autoflator — discount houses, Rv and sporting goods stores. Campbell Hausfeld—at participating stores in places such as Penney's, Tru-Value, Ace Hardware, K-Mart. Coleman—automotive and RV 
supply stores. Craftsman— Sears catalog and stores. Gast—from Gast distributors (check yellow pages) or from Gast Mfg. Corp., Box 37, Benton Harbor, Mich. 49022. Interdynamics—J.C. Penney.Miller——Zayre, hobby 
stores. Speedaire—W.W. Granger Co. stores. Thomas —at Thomas distributors (check yellow pages). Webster and Wards—from Wards. 
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Only Olds offers diesel economy in 
{d both full-and mid-size wagons. 
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For most car makers, 
diesel is a thing of 
the future. At Olds- 

mobile the 

future is now. 


of news in 
Olds now offers 


Olds today. 19 models with 


diesel engines, including two great 
wagons— Custom Cruiser and 
Cutlass Cruiser. 
You know that diesel is econom- 
ical. Just how economical? Well... 
Custom Cruiser's EPA estimate is 
mpg, 28 mpg estimated highway. 
Cutlass Cruiser’s EPA estimate is 
mpg, 29 estimated highway. 


Theres 
a lot 


Both with optional 5.7-1 diesel V8. 

Remember: Compare these esti- 
mates to the "estimated mpg" of 
other cars. You may get different 
mileage depending on your speed, 
trip length and weather. Your actual 
highway mileage will probably be 
less than the estimated highway 
fuel economy. 

These mpg estimates are signif- 
icantly better than for any other V8 
wagons. And you can expect less 
cost per gallon, too, based on the 
traditionally lower price for diesel 


fuel than for unleaded gas. 


You never need a tune-up, either. 


There are no spark plugs, carburetors 
or distributors to service or replace. 
Just change oil and filter every 3,000 
miles, check crankcase ventilation 
every 6,000 miles. 

Also, please remember that these 
wagons are Oldsmobiles. Smooth 
riding. Roomy. Comfortable. Solid. 

Now, can you possibly think of a 
reason to buy any other wagon? t 


Have one built for you. 


Your grass will be here 1U yearstromnow. . 
What ahout your lawn tractor? 


Before you lay out good money for a lawn tractor, we'd like you to remember one thing. 

That lawn of yours is going to need mowing next week, next month, next year, and 
10 years from now. 

So you might as well get a lawn tractor that will last. Like a John Deere. 

Many of the original John Deere lawn tractors, built 12 years ago, are still going 
strong today. And our new 1979 models are just as tight and solid as ever. 

They're a lot more versatile, too, with a big 4-bushel rear bagger to collect grass 
clippings and leaves. And an optional snow thrower or front blade to save you snow 
shoveling in winter. 

Of course a real test of how well lawn tractors are built is how well they maintain 
their trade-in value. And John Deere trade-ins are tops in the industry. Bar none. 

Come in ana choose from our 8-hp lawn tractor with 30-inch cutting width or our 
ll-hp tractor with 38 inch cut (widest of any bagging lawn tractor on the market). 

You may pay a little more for a John Deere now. But ten years from now, you'll be 
money ahead. 


Nothing Runs Like A Deere? | sonn deere 


For more information write John Deere, Dept; 50, Moline, Illinois 61265. 


Mini compressors 


[Continued | 


watch to see how long each com- 
pressor took to inflate each one. 

The boat was an eight-ft. Avon. I 
first inflated it with the foot bel- 
lows-pump provided with the boat. 
Using the bellows at a normal rate 
of speed, the job took about four 
minutes. We used this as a base 
line to compare the boat-inflation 
times of the compressors. 


The compressors 


Six of the 13 compressors had 12- 
volt motors. Five plugged into the 
cigarette-lighter socket on a car's 
dash, and one attached to the car's 
battery terminals.. All six used a 
reciprocating piston in a cylinder 
to pump the air. 

The other seven had 110-volt 
motors and plugged into any con- 
ventional outlet. Two pumped air 
with a  piston-cylinder arrange- 
ment. The other five used a dia- 
phragm. Here's what we found. 

None of the 12-volt compressors 
is going to win any speed contests. 
But they do offer convenience. You 
can carry them in your car. If your 
tires are low or if you have a flat 
and find your spare low, you can 
take care of the problem on the spot. 

For small inflation jobs such as 
bicycle tires, the little pumps are 
pretty quick, as the chart shows. 

With the 13-inch car tire, things 
got slower. Inflation times here 
ranged from about three to seven 
minutes—to go from zero psi to 26. 

Inflating the 15-inch van tire— 
from zero to 40 psi—really was 
wearying. Inflation times ranged 
from 11 to almost 30 minutes. Three 
of the pumps were unable to inflate 
the tire to 40 pounds. One of them, 
the Autoflator, kept blowing its 
hose off where it is connected to 
the compressor. A simple hose 
clamp would solve this problem, 
but none comes with the pump. 

Two of the six pumps stopped 
while inflating the van tire. In our 
test procedure, the van tire was the 
last of the five tires to be inflated. 
As a matter of convenience, each 
pump was started to inflate the 
bicycle tire and was not stopped 
until the last tire (the van tire) 
was fully inflated. These little com- 
pressors get pretty hot (you'll burn 
your hand if you touch the pump- 
ing-cylinder fins after the compres- 
sor has been operating under load 
for a few minutes), and apparently 
the heat buildup was too great in 
the Coleman and Webster compres- 
sors. Both quit while inflating the 


Parts of Coleman unit are typical of 
piston compressors. The ringless piston 
moves up and down in sleeved cylinder. 


van tire. They didn't stop sudden- 
ly, though. In each case you could 
hear the compressor gradually 
slowing until it stopped complete- 
ly. Both units plugged into the 
cigarette-lighter socket. In each 
case, the 20-amp fuse in the cigar- 
ette-lighter circuit was blown. 
Spokesmen for Coleman and 
Webster said that such failure was 
unusual. They sent us new units to 
test, but these did not arrive in 
time for us to try them. Although 
the two compressors did expire 
while trying to inflate our biggest 
tire to 40 psi, it is our feeling that 
neither would give trouble with 
lower pressures on smaller tires. 
What about inflating something 
large, such as an inflatable boat? 
Forget it, unless you have a lot of 
time. We tried three of these 
pumps on our eight-ft. Avon. The 
quickest was the Speedaire, at 19 
minutes. J.C. Penney's pump took 
38 minutes. The Thomas unit took 
39 minutes. The easy-to-use bel- 
lows pump took only a little over 
four minutes, so there's really no 
contest. These little pumps just 
don’t move enough air to be practi- 
cal for inflating such large items. 
Perhaps not surprisingly, the 
Continued 
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Can 
Help. 


We're one of the largest makers of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Blue9 head gaskets 
that never require  retorquing, 
Fel-CoPrene® - the all-rubber valve 
cover gasket, and much more. 


FEL-PRO INCORPORATED E] 


7450 N. McCormick Blvd. 
Skokie, Ill. 60076 


Yes! Please send the gasket booklets. 
| enclose $1.00 to cover postage and handling. 
Mail coupon to: Fel-Pro Inc., Dept. PS-479 

7450 N. McCormick Blvd., Skokie, Ill. 60076 


Name 
Address 
City 

Ba  . c zii. 
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Teflon is a registered Trademark of DuPont Co. 
*"iwmmmmmmmumunumuumim? 


INTRODUCING... 
THE LEVEL-LITE 


The Micro-Electronic 
Innovation That Shows 
You When It Is è e 

| On The Level 


The LED indicators shine bright red for 


easy reading. No guess work. No little bub- 
ble to follow. Merely turn the "LeveL-Lite" 
on, place it against the surface to be 
checked— and Presto! The light shows all. 
With only one light on, that's the high side. 
| With two lights on, its perfectly level. 

| The micro-electronic brain that controls 
| the "LeveL-Lite" is set by the Manufac- 
| turer with a special laser-beam to guaran- 
| tee precision quality. The circuitry is then 
sealed in epoxy compound for consistent 
and lasting accuracy. The outer case, that 
measures 356 inches by 1'4 inches, is 
formed of durable poly-propylene for years 
of rough use. Weight is 3*2 oz. 9-volt bat. 
included. Manufacturer's 1 year limited 
warranty. Try it free for 30 days. Send 
$14.95 for each "LeveL-Lite" plus $1.50 
Shipping & Handling (Ill. residents add 5% 
sales tax) - 


| Cambridge International, Inc. 1979 


———— 
| 


| sales tax). 
| Di Cash C) Visa O Master Charge 


| Card # 
g  —— cies 


The most convenient Level for: hanging 
pictures, curtain rods, adjusting table tops, 
desk tops, pool tables, turntables, filing 
cabinets, patios, or for that hobbiest, | 
machinist, carpenter, photographer, or 
pilot. 


8700 Waukegan Road, Morton Grove, Ill. 60053 
(312) 966-5510 


Please send me___'‘LeveL-Lite’’ @ $14.95 Each 
plus $1.50 ship. & handling. (Ill. residents add 596 


Exp. 


Address. 
City, State-Zip 
Signature 1. 1. 


You can do it 
with Troweling Tips Booklet 


This illustrated, 24-page booklet puts all kinds of how-to 
information at your fingertips, from placing a concrete patio to 
putting up a brick wall or plaster repair and drywall. And the 
booklet provides a checklist of tools needed for each home 


improvement job. 


Look for "Troweling Tips and Techniques" at leading Home 
Centers, hardware stores, lumber and supply outlets, where 
. Marshalltown trowels and related 


que 
TIPS and 


WNE: 
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tools are sold. Or send 50¢ to 
Marshalltown Towel Company, 


P. O. Box 738, Marshalltown, 
lowa 50158. 


# arshalltown 


Trowels _ 


Send for your 
professional 
Troweling Tips 
S — booklet today. 
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Mini compressors 
[Continued] 


Del. nM Nu Lon o NR 
Small size of 312-volt compressors 
(Thomas model is shown here) makes 
them ideal for carrying in glove compart- 
ment, under seat, or in trunk. They're 
also useful for touring motorcyclists, fit- 
ting conveniently in a saddle bag. 


seven pumps we tried with 110-volt 
motors generally moved more air 
than the 12-volt jobs. Two of the 
slowest 110-volters were the Miller 
and Speedaire, which used the 
same type of piston-cylinder ar- 
rangement as the 12-volters to 
pump air, and were about the same 
physical size. The others had big- 
ger motors. 

All the 110-volt units can be 
used to provide air for small paint 
sprayers. The Wards and Campbell 
Hausfeld units each come with a 
sprayer. Sears and Miller sell 
sprayers for their units. 

Using these small 110-volt com- 
pressors for small painting jobs— 
bicycles, motorcycles, chairs, win- 
dow shutters, fences, and so on—is 
fine. But they are really not de- 
signed for big jobs, such as paint- 
ing an automobile. Ideally, for this 
type of job you need a larger 
compressor with a storage tank and 
a better-quality spray gun than is 
sold with the small units. 

The 110-volt compressors did a 
much quicker job with the inflat- 
able boat. But only one of them 
beat the foot-bellows time of four 
minutes and four seconds. That one 
was the l5-hp Campbell Hausfeld, 
at three minutes and 47 seconds. 

What about connectors? Cole- 
man's 12-volt compressor has a 
snap-on air chuck that attaches to 
the tire valve. It works the best of 

Continued 


Package Price for all three only si #O 


Now you can put together a quality workshop 
as easy as one, two, three ... and at one low 
price! You'll have the security of knowing that 
the lathe, drill press and bandsaw is an Atlas, 
a name long associated with craftsmanship and 
value. Whether you buy one, two, or all three ma- 
chines, you'll find your satisfaction with Atlas 
begins with the price and carries through with 
performance. 


ATLAS £^ LAHE * Does it all — turning, 
boring, threading, milling with metals, wood 
and plastic © 8 spindle speeds, 6" swing over 
bed, 6" swing over saddle wings e 1914” be- 
tween centers e Timken tapered roller bearings 
e Lathe is 11" high, 1715" wide, 34" long * 
Mounting dimensions 434" wide, 27!54;" long © 
Includes reversible power longitudinal feed e 
Graduated compound rest + Tool post, ring and 
rocker © Change gears © Threading dial e V-belt 
e Motor pulleys, 34” bore e Two 60° lathe 
centers. + $325, plus $30 handling and shipping. 


2 ATLAS to” Uili PRESS e Drills in steel, 
cast iron, aluminum, brass, copper, wood, plas- 
tic and many other materials e Available with 
or without ! hp. 1725 rpm motor * Six con- 
venient spindle speeds from 480 to 6200 rpms 
to handle variety of jobs * Capacity 15" diam- 
eter in cast iron e Easy to operate and comes 
with V-belt step pulley drive, and lubricated-for- 
life ball bearings * Also features a 14” Jacobs 


DRILL PRESS 
"209 *: 


Drill bit not clude 


Chuck and work piece 
not included 


chuck, depth scale graduated in both inches and 
millimeters e Has built-in receptacles for work 
lamp and motor cord plug © Length 27", height 
69", width 1417", table work surface 11" x 
13", e $265 without motor, $315 with motor 
(shown), plus $30 handling and shipping. 


ATLAS CONVERTIRLE BAMUSAV, e Handles 
cutoff operations in a wide range of metals — 
from steel and iron, to aluminum, brass and 
copper e Comes complete with 14 hp. 1725 rpm 
motor « Takes any shape stock — bar, flat, 
square, hex, tubing structural shapes, and cuts 
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THE ATLAS WORKSHOP 


Mail to: ATLAS PRESS COMPANY 
Dept. W-30 32019 N. Pitcher 
Kalamazoo, MI 49007 


Enclosed is my check or money order, 


E gum 


EM NEM E ia 
[| ATLAS 6” LATHE (Model 10100) only, $355.** " 


ATLAS 16" DRILL PRESS (Model 
$295,** or (Model 1421) with motor, $345.* 
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"ATLAS 
BANDSAW 
710 


Work piece not included 


PLUS 
HANDLING 
AND SHIPPING 


it any angle from 90° to 45° © Maximum ca- 
pacity is 4" x 6" © 3-speed V-belt and worm 
gear drive offers speeds of 90, 155, 250 rpm 
e Swiveling rapid approach/release type vise 
allows fast set ups * Set desired cut, and spring 
control feeds blade at proper speed for smooth, 
fast cuts e Has stock stop for repeat cutting 
e Converts to vertical position for contouring, 
notching, slitting, and other operations in metal 
or wood * Length 41", height 37", width 1644” 
e Extends to 43" length, 4734", height in ver- 
tical position. « $210 plus $30 handling and 
shipping. 
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1422). without motor, 


or charge my order to 


C] Visa Master 
(BankAmericard) Charge 
Acct. # = 
Exp. Date 


[ ] ATLAS WORKSHOP 


6" Lathe (Model 10100). 16" Drill 
Press without motor" (Model 1422), 
and Convertible Band Saw (Model 
4359) for only $810.* Includes ship- 
ping and handling. 

(*To order Drill Press with motor, add 
$50.) 
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C] ATLAS CONVERTIBLE BANDSAW (Model 4359) only, $240.** 
**AII prices include shipping and handling charges. 


Name 
Address 


City/State/Zip 


Send FREE Atlas Power and Hand Tool Catalog. Michigan 
residents add 4% sales tax. Available Continental U.S.A. 
only. Prices subject to change without notice. 
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/ Right now you T get al | Dodge wagons, ahd Dodge vans: 
Savi Specially eqttippe __-they'te called Dodge Prospector 
-Dodge fousarheel drive eel “Equip them with Option 
two-wheel-drive pickups, Club ahd .-Packages your participating Deal 
“Grew Cab pickups, the Palomino ~” cocus $100 ME P aw. 
pickup, Ramchargers, li 
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PROSPECTOR SPECIAL PICKUP. 


Get special prices on Option Packages with Dod 


DODGE ROYAL VAN. 
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pes purchased UE | trucks ¢ cost less Fight now... 
There's also our Prospector _ 
special pickup, ‘Special Pac e 
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make TURTLE EXTRA car wax 
extra long lasting. 


TURTLE EXTRA car wax is 
the longest lasting car wax 
Turtle Wax has ever made. 
Extra er make 

a difference. 
TURTLE EXTRA 
car wax is a 
combination of 
imported and 
domestic waxes, 
polymers and 
silicones that give 
your cars finish 
extra shine, 

extra protection. 


SILICONE 


WAXES 


SILICONE 


POLYMERS 


©1979 by Turtle Wax Inc. 


Curtie wax- 


We put in special waxes 


from South America for high gloss. 


We put in costly waxes from 
Europe for a long lasting shine. 
We put in "space age" - 
polymers that actually lock-on 


to a cars finish for extra protection. 


We put in not one but 
two amino functional 
silicones. Silicones that are 
regarded as the most advanced 
shine and durability agents 

in the automotive industry. 


EXTRA HARD SHELL CAR WAX 


“TRA MARD SHELL 
CAR WAX 


- 


wax is 100% Guaranteed. 
If, in your opinion, TURTLE 
EXTRA car wax does not out- 
shine, outlast, or outperform 
any car wax, liquid or paste, 
return unused portion to 


Turtle Wax for 100% refund. 


$2.00 Refund Offer. 
Look for special refund offer 
on TURTLE EXTRA car ` 
wax packages. In liquid or 
new soft paste. 
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Mini compressors 


[Continued] 


Valve on Coleman 12-volt compressor 
lets you check tire pressure at the same 
time unit is pumping—a nice touch. 


any I have ever used. Many of those 
commonly found on hand tire 
pumps work very poorly, if they 
work at all. This one goes on quick- 
ly and easily, and comes off the 
same way. 

The Webster 12-volt compressor 
also has a snap-on connector. In 
addition, it is adjustable—to fit 
different valves better, says Web- 
ster. All the adjustment feature 
did, in my opinion, was make the 
valve connector a hassle to use. 
The Autoflator has a snap-on con- 
nector that works reasonably well, 
and the other three 12-volt com- 
pressors have screw-on connectors. 
We used screw-on valve connectors 
with all of the 110-volt compres- 
sors, although snap-on connectors 
could easily be adapted. (Of the 
110-volters, Craftsman, Miller, 
Thomas, and Wards units have 
optional inflator kits that include 
screw-on valve connector, basket- 
ball inflator needle, and all-pur- 
pose inflator nozzle. Campbell 
Hausfeld units come with inflator 
kit, and Speedaire comes with 


screw-on valve connector at the end. 


of its hose. The Gast unit comes 
minus hose or inflation kit.) 
Which one for you? 

It depends on what you want to 
do with it. All are adequate for 
inflating a basketball, football, vol- 
leyball, or air mattress. Ten of the 
13 inflated a volleyball in less than 
a minute. Penney's Interdynamics 
model took one minute and 30 
seconds. We didn't try the Cole- 
man or Webster unit on the balls 


Nozzle for parts cleaning: Pull needle 
out of basketball inflator, screw what's 
left into the tire-valve connector. 


because they quit before we had a 
chance to do so. However, their 
performance should be in line with 
the others. 

Nine of the 13 compressors were 
able to inflate a basketball in less 
than a minute. The Webster com- 
pressor took two minutes and 12 
seconds. And the Thomas 12-volt 
model took 90 seconds. 

Biggest advantage of the 12-volt 
models: They can be used wherever 
your car is. The 110-volt models, 
on the other hand, can go no far- 
ther than your extension cord. 


Substitute for shop air? 


How do these little compressors 
stack up against commercial-level 
shop air? 

For the average do-it-yourselfer 
who doesn't need compressed air 
that often, the minis can be an 
acceptable (and much cheaper) 
substitute. They can't power air 
tools, but most Saturday mechanics 
don't have pneumatic tools, any- 
way. 'They can't inflate tires nearly 
as fast as commercial jobs—but 
then your time isn't as expensive as 
a pro's. 

A common use of shop air, clean- 
ing parts—blowing out carburetor 
Jets and  passageways, getting 
sludge and dirt out of hidden areas 
of parts that solvent and a brush 
can't attack easily—is possible with 
many of the small compressors. 

The two best units for parts 
cleaning are the Campbell Haus- 
feld and Craftsman 110-volt models. 
They develop the strongest blast of 
air through the nozzle. 


You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 
You'll enjoy your work as a Locksmith 
because it is more fascinating than a 
hobby-— and highly paid besides! You'll 
s= =R go on enjoying the fascinating work, 
"year after year, in good times or bad 
because you'll be the man in demand m 
an evergrowing field offering big pa 
jobs, big profits as your own boss. 

more could you ask! 

Train at Home — Earn Extra $$$$ Right Away! 
All this can be yours FAST regardless 
of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
į | jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
"course at no extra charge. Licensed 
]experts guide you to success. 

Illustrated Book, Sample Lesson Pages FREE 
Ex Locksmithing Institute graduates now 

KEY MACHINE | earning, enjoying life more everywhere. 

locks, picks, You, can, too. Coupon brings exciting 

tools supplied | facts from the school licensed by N. J. 

= (an State Department of Ed., Accredited 
Member, Natl Home Study Council, 
[^r for Veterans Training. 
in LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
=e | Dept. 1111-049 Little Falls, N. J. 07424 


"Was never so 
enthused and de- 
lighted with lès- 
sons in my entire 
life. | grossed 
over $3000.00 in 
one year just 
working week- 
ends." 

Rocky Orsi 
Azusa, California 


LOCKSMITHING INSTITUTE, Dept, 1111-049 | 
i Div. Technical Home Study Schools | 
l Little Falls, New Jersey 07424 Est. 1948 | 
| Please send FREE illustrated booklet, "Your Oppor- | 
tunities in Locksmithing,’’ plus sample lesson 
| pages. | understand there is no obligation and no | 
| salesman will call. | 
| | Name. — ——Ü — e" 
| (Please Print) | 
E: S ——— | 
| City/State/Zip... | 
s O Chack hera it Eligible Ter Veteran Training rd 
L ips E 
ü name m 
E address ia 
g city - state d 
E zip | ia 


No kidding. Speakerlab's catalog took longer 

to write than some of our competitors have 

been in business. In fact, we created an industry 

by' ders." Our oa kits so you can afford great 

speakers.” Our catalog is an invaluable 
manual of speaker function 

Y and design. And, it will 

| introduce you to the finest 

speaker kits made 
anywhere...with the 
strongest money-back 

BÉ guarantee. Find out for 

yourselt...FREE. FREE, 

that is. Mail the coupon now. 


Secakerlae 


Dept.4-PS, 735 N. Northlake Way 
Seattle, WA 98103 
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CRAFTSMAN STOCKS 40 KINDS _ 


of fine | 
Domestic/ BEN | 
Imported | 


plus Over 4000 Items 
For Your Wood Shop! 


Discounts on STANLEY 
Power Tools 


NEW CATA LOG 
2152 PAGES 
Clock Kits e Cabi- 


From 1/64'' veneer to 4'' thick- 

us pora geld Po area 

of items = Lamp Parts, abinet 

mut Ee Wall Hardware, Upholstery Supplies 

" ES s Clock, Furniture and Picture Kits, 

- iniature Furni- | Inlays, Picture Frame Moldings, 
ture Kits — more, Hand and Power Tools. 


F= = MAIL COUPON FOR CATALOG NM 
CRAFTSMAN Wood Service Company 


i Dept. B49, 2729 S. Mary St., imu IL. i 

| Send new 152 page Craftsman Catalog. | enclose 

| 50c for handling, postage. 

E] kami E —((RR——————— 

i] Address —________ |] 
j| ———— 50:7 Zip -— 


TT 


roofing repairs cost these days. 


While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water... 


from your leaky roof... 


But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 


match your roof. 


U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 2928 Malmo Drive * Arlington Heights, Ili. 60005 e (312) 364-5010 


EL sch OS A A UUUSAIS CESERE DUENN E MFUGD COMER NNUS LEA CUI GEEFUDR IRE wt MAIL TODAY LE a POMENEET MENTI MN. CENENNCT- ES ee MENDES 


| U.S. POLYCOAT, INC. Dept. PS49 


2928 Malmo Drive e Arlington Heights, Ill. 60005 


— — gallons of U.S. Polycoat. 
Bucket-$63.50 Include $1.50 Per Gallon for 
Postage and Handling. Enclosed is O Check O Money Order for total of $$. — — 1[ Charge my 

order to: O VISA/BankAmericard O Master Charge Acct. No. 


Gentlemen: Please rush me 
| O1 Gal.-$13.95 O 2 Gal.-$26.40 D 5 Gal. 


Color: C Clear O Silver [] Black 


One gallon covers approx. 50to 100 square feet. Two gallons covers approx. 100 to 200 square feet. Five gallons cover 
approx. 250 to 500 square feet. Coverage depends on type of surface 


Print Name 


Address 


DEALER AND APPLICATORS INQUIRIES INVITED É (312) 364-5010 
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Domestic and imported hardwoods! |. 


STOPS YOUR 
ROOF LEAK 
In Just 5 Minutes! 


It's pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 


ing through your roof, You call your local 
roofer and are shocked to learn how much 


TURN SAND & CEMENT INTO ] 


$100.00 A DAY 


EARN BIG PROFITS— 
Over $20 an hour — by 
manufacturing Colorful 
concrete Bar-B-Cues — 
Right in your own | 

back yard or | 


garage. Full or p" == 

Part time. All : "T 
materials avail- e 
able from local 
building supply. 
We offer a 
complete 
business —— 
package —For a Small pastini 


Demand for outdoor barbecues now growing. by leaps and 
bounds,..and the BIG PROFITS are yours tor the asking. 


Act now. Get full informatia 
RPT MFG, Dent. PS- 493537 Limekiln Pk. „Chalfont, Pa. 18914 


Exp. Date. 


O White [] Green [] Red L] Brown 


Zip 
©) 1979, U.S. Polycoot 


Pioneer Venus 
[Continued from page 67] 


an important finding. It will take 
quite a while to verify." 

That kind of scientific give-and- 
take is typical of space missions. 
Any data that are the least bit 
suspect come in for weeks and 
months of special scrutiny. That 
makes the argon findings particu- 
larly significant—and  troubling— 
because two kinds of instruments 
gave different results. 


Too much argon? 


Dr. Hoffman's mass spectrome- 
ter on the large Sounder Probe 
looked for a variety of compounds 
and elemental isotopes in the Ve- 
nusian atmosphere. Among them 
were three isotopes of argon— 
argon-36, -38, and -40. He found 
them, particularly argon-36, in sur- 
prising abundance. 

At the same time, a gas chro- 
matograph aboard the same probe 
recorded only 10 percent as much 
argon as did the mass spectrome- 
ter. Either way, Venus has much 
more argon than Earth. But the 
extreme difference in the readings 
is crucial to scientists who study 
the beginnings of the solar system. 

“The cosmogonic implications on 
the formation of the solar system 
are staggering,’ Donohue said. 
That’s because the argon-36 isotope 
is what is called a primordial gas. 
It was first created as part of the 
hot stellar gas cloud that probably 
existed before our sun and the 
planets were formed. 

“The idea was that the planets 
condensed out of the solar nebula,” 
Donohue explained. “Because they 
were extremely warm, they lost 
their primordial atmospheres into 
space. The atmospheres we see now 
are secondary. They outgassed from 
the planets’ interiors.” 

If that theory is right, the three 
most similar planets—Venus, 
Earth, and Mars—should have in- 
creasing amounts of argon-36. Be- 
ing closest to the sun, Venus 
should have lost more primordial 
argon than Earth, which should 
have lost more than Mars. But 
when the argon-rich atmosphere at 
Venus was reported, scientists 
quickly looked up data from Mars. 
They were shocked to discover that 
the facts are exactly the opposite. 

Mars has only one percent as 
much argon-36 as Earth. Thus the 
isotope decreases almost propor- 
tionally from Venus to Earth to 
Mars. 

Suddenly scientists are looking 

Continued 


Sensor, an American made watch, has 
developed an exciting new 
timepiece —in both pocket and wrist 
style—guaranteed for 5 full years! 


Of course, these superbly crafted wat- 


ches will give you many, many years of 
accurate repair-free service. The 5 year 
guarantee covers everything except the 
wrist band or the chain and face protec- 
tive cover of the pocket watch. Both wat- 
ches feature the extended-ife lithium 
battery which is included in the 5 year 
guarantee! 

Both watches also feature TriLite™ a 
new space-age illuminating technique 
developed by Sensor. Two tiny glass 
tubes, lined with phosphor, injected with 
tritium, are sealed permanently by laser 
beam and mounted behind the digital 
display. Perpetual interaction between 
phosphor and tritium emits a constant 
glow. The soft green light becomes more 
pronounced as exterior light dims. 

With TriLite, there's no battery drain. 
No button to push. TriLite is self- 
contained. Self-powered. And it il- 
luminates the digital display for con- 
tinuous readout, day and night, for years 
and years. 

The 5 year pocket watch in 24-K 
3 microns gold Swiss case is a tradi- 


Contem 


790 Maple Lane, Bensenville, Illinois 60106 


New Long-Range Guarantee 


tionally respected design for today's 
popular vested suit. The large display of 
hours, minutes, seconds or date is at the 
same viewing angle as the famous 
“railroad watches” of yesterday. 
Elegant 3 microns gold Waldemar chain 
is also included. 

The 5 year wrist watch display of 
hours, minutes, seconds or date pro- 
tected by a mineral glass crystal (ex- 
tremely hard) is set off by a bezel ring of 
24-K 5 microns gold. The Swiss made 
case is plated with Perfectus, a nickel 
alloy with stainless steel characterstics. 
A handsome 2-tone bracelet of polished 
stainless steel and 2.5 microns 24-K gold 
specially treated for hardness and 
scratch resistance compliments this 
outstanding water resistant watch. 

The water resistant capability of the 5 
Year wrist watch means that it has been 
tested to three atmospheres of 
pressure—equal to a water depth of 80 
feet! With complete confidence you can 
use and wear the 5 Year Wrist Watch in 
all types of normal water situa- 
tions —from showers to swimming. 

Both watches include Sensor's unique 
liquid crystal display design made in 
Dallas, Texas. Over one million watches 
using the Sensor display have been 


rath he 


um » 


ho 


manufactured and shipped and it has 
been acclaimed the most reliable liquid 
crystal display ever developed. 
Experience either or both of the 5 Year 
Watches for 10 days at our expense. You 
have to see and try these watches to ap- 
preciate their beauty and value. That's 
why we encourage you to enjoy them for 
10 days free trial. If you do not agree that 
these are the most accurate and 
beautiful watches you've seen, simply 
return for courteous refund. $110.00 
each, please add $2.50 per watch for 
shipping and insurance. Remember, 
both watches are guaranteed for 5 full 
years...including the lithium battery! 


Credit Card Orders Call Toll Free 
800-323-2272 
Illinois Residents Call:312-595-0461 
Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville, Ill. 60106 


| | Please send me the following watch(es): 
: — The 5 Year Pocket Watch-$110.00 (Item 0621) 

| —The 5 Year Wrist Watch-$110.00 (Item 0622) 

j Add $2.50.per watch for shipping and insurance. | 
| Illinois residents include 5% sales tax. a 
| O Check or M.O. Enclosed 

_ — Please Charge My Credit Card: 

| H American Express C Mastercharge C Carte 
; O Bank Amer./Visa CO Diners Club Blanche J 
Card No. — Exp. Dates 
Name f 

Address 

City z 
State Zip 
Signature . 
PSMC-091 © CMI 1979230 J 
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It took Honda to builda 
rotary lawn mower this advanced. 


Youre looking at the worlds most advanced rotary lawn 
mower. 

Its the new Honda HR-21, with the advanced 
safety feature no other major manufacturer currently 
offers: Honda Roto-Stop/" which stops the rotor blade 
within seconds after the handle lever is released, while 
the engine is still running. 

Of course, this mower comes with a Honda 
engine. The rugged GV-150 34-hp four-stroke. It has a 
cast-iron cylinder for long life. And it's not only a tough 
power plant, its also a quiet one. 

For quick, sure starts the Honda rotary lawn 
mower features Hondas Automatic Decompression 
easy-start system. And the operating controls are on the 
handle, within easy reach. | 

The HR-2] is a dynamic performer on the lawn. It 
has powertul suction, aided by a one-piece cast- 
aluminum deck and carbon-steel blade. 

Cutting height is adjustable from 1" to 3,” in 
halt-inch increments. 

And its slim rear-bag design makes it maneu- 
verable when you get to walls and shrubs. The bag is 
easy to attach and remove. 

On selected models, low-maintenance Capac- 
itor Discharge ignition is available. Self-propelling 
models are also available. 

Along with all its advanced engineering, this 
Honda offers something else to discerning consumers: 
Honda quality of manufacturing. 

Come see how beautifully this lawn mower is 
made at your nearest Honda lawn mower dealer— 
you ll find him listed in the Yellow Pages. If not, call 


All controls within easy 
reach of operator. 


toll-free: (800) 648-5311 and ask for Operator 99. à dea 
Honda also makes tillers that are ideal for anpa SOO eR 


home garden jobs. 


For safety and optimum performance, read the owners 
manual before operating the unit. © 1979 American 
Honda Motor Co., Inc. 


is released, rotor blade 
stops within a few seconds. 


When bag is removed, discharge 
door shuts automatically ! 
to keep out hands and feet. 


Ball-bearing-supported 

crankshaft on 

flywheel side. 
Heplaceable valve guides. All control wires sealed. 
Honda's low-maintenance 
Capacitor Discharge ignition 
(PXA, SXA models). Three-way versatility: 
1) Bag in place for grass 
catching; 2) Grass dispersal 
with optional side-discharge 


Spark plug guard and attachment: and 3) Mulching. 


protective cap. 
Large. lightweight safety shield. 


Sturdy transmission (self-propelled 
models) is well-protected 
from dust for longer life. 


Rear wheel drive (self-propelled 
models) for better traction. 


. Trochoid oil pump provides 
even lubrication. 
even on hillsides up to 20° - ! 
Side guard plate helps block MOVERS 
discharge under deck. To 


Rust-proof wheels 
with rubber tires. 


Pioneer Venus 
[Continued] 


at the possibility that those three 
planets were created from some- 
what different materials. “It’s back 
to the drawing board," commented 
Dr. Michael McElroy of Harvard. 
No one expected Pioneer Venus to 
trigger such a fundamental debate. 
Part of the argument will center 
on the validity of Hoffman's spec- 
trometer data. He and Donohue 
were convinced, after several weeks 
of analysis, that the instrument 
gave valid readings. Yet Dr. Vance 
Oyama of Ames Research Center, 
who designed the gas chromato- 
graph, also stands by his data. 
"Argon is still quite high com- 
pared to Earth," he said, "but not 
nearly as much as others report." 


One tough probe 


Scientists got a bonus when the 
small Day Probe survived nearly 
68 minutes after landing on the hot 
Venusian surface. The probes were 
not designed to survive impact, but 
there was hope that at least one 
would do so. The Day Probe imme- 
diately provided new clues about 
Venusian terrain and weather. 

First, it apparently landed on 
level ground. The ground was prob- 
ably soft and may have been 
layered with ashes, dust, or fine 
sand. 'That possibility loomed when 
the probe's nephelometer saw a 
dusty cloud kicked up by impact. 

Only after more than four min- 
utes did the air around the probe 
become clear. That seemed to indi- 
cate that there was almost no wind 
at the surface. 

The probes carried no cameras. 
Even if they had, the thick atmo- 
sphere would have sharply re- 
stricted visibility. Even with an 
atmosphere that is technically 
clean, scientists said, at a density 
of more than 90 times Earth's sea- 
level pressure, looking through it 
would be like looking through a 
thick, shimmering liquid. 

Thus the alien nature of Earth's 
“sister” planet is becoming increas- 
ingly evident. For more than 100 
scientists involved in studying the 
Pioneer data, Venus will be a focal 
point for months and years. They'll 
be looking for connections between 
weather patterns on the planets, for 
clues to the strange chemistry seen 
in the Venusian atmosphere, and 
for data that will help explain the 
greenhouse effect. 

With the probes only a few 
months past impact and data con- 
tinuing to flow in from the' Pioneer 
orbiter, the job is barely begun. 


-— a €—— —Á —S X c HX — M— Sy €—À a— eee ee 1 — GR D — HR 


Handsome and dramatic. 
Space-saving and rugged. 
Complete instructions included. 
No special skills or tools 


Who says the shortest distance 
belween two points has to be a straight line? 


Install your own spiral stairs! 


$2950 


Send for brochure: 


needed. Stock kits cost as little as 


«Mylen Industries 


(914) 739-8486, (212) 585-6767 


Washington Street, Peekskill, N.Y. 10566 


Showroom: Daily 9-5, Thur. 'til 9, Sat. 'til 2. * Design service available 


There's a“Gold Mine" 
Right Where You Live! 


Look in the parking lot 
where your wife does 
her grocery shopping. 
Examine the parking 
areas in your local 
airport—the nearby 
shopping centers, 
school yards. Every 
public parking lot is 
filled with cans, pa- 
pers, cigarette butts, and litter of 
all kinds. 

Can you imagine how much it’s 
worth to clean up that mess? 
$10,000, $25,000, $50,000 a year? 
If you guessed $50,000 you might 
be low. Full-time parking lot 
maintenance can be worth more 
than $50,000 a year. Part-time 
parking lot maintenance can be 
worth more than $15,000 a year. 


Schwarze Supervac 

By Schwarze Industries, Inc. 
5010 Beechmont Drive 
Huntsville, AL 35811 


Gentlemen: 


You can get in on this 
untapped bonanza— 
there’s an opportunity 
for your whole family 
on a full or part-time 
basis. If you’re fed up, 
and want to have a 
business of your own. 
You can become your 
own boss—you can 
find the "Gold Mine” right where 
you live. 

We do not sell Franchises and 
we have no fees. We have created 
a cleaning system using the most 
versatile and economic equip- 
ment available (financing easily 
available). We will train you to 
use it, teach you how to get busi- 
ness, show you how to bid for 
jobs and gain financial indepen- 
dence. 


Send no money! Just let us know 
if you are sincerely interested in 
being your own boss! Fill 
out the coupon and mail it 
today! 


Schwarze Industries, Inc. 
5010 Beechmont Drive 
Huntsville, AL 35811 


Shopping Center and Sweeper 
Companies Inquiries Invited 


I want to learn all about the ‘Gold Mine“ where I live. Please send me all the information about 
Parking Lot Maintenance. I understand no salesman will call. 


Print Name 


| D ——————ÁE— cto 


Address 


City 


State Zip 
© 1978, Schwarze Ind., Inc. 
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These four matched volumes tell you and show you everything 


any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Take this 4-volume 


CARPENTERS AND 
BUILDERS LIBRARY 


uild stairs. 


you learn how to b 


TREAD GOES 
^ x STRINGER 
xs 


d PS ." 
r - 
| C STRINGS cut TO 
= S RECEIVE TREAD 
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How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$2.95 plus delivery and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
available. If you want the main selection only, do 
nothing. It will be sent to you automatically. If 
you don't want the main selection, or want alter- 
nate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin 
and return it to us by the date indicated. You will 
always have at least ten days in which to do this, 
but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it 
at our expense, 

Your only obligation is to take two more 
books of your choice in the next year. You may 
cancel your membership any time after that. To 
retain all membership benefits, you need take only 
one book a year thereafter, 

DISCOUNTS UP TO 50%. All books are of- 
fered at substantial discounts — up to 50% or 
more. Yet virtually every book is identical to the 
publisher's edition. Same paper, printing, binding, 
jacket. The only difference is price. 


S A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year — AT DISCOUNTS OF UP TO 
90975. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 
This information-packed 4-VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have. 

W You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of Joinery and cabinetmaking joints, how to do kitchen 
cabinet construction... and more. 

B You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own. 
how to lay out a home workshop ... and more. 

W You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation . . . and more. 

B Yougeta complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it — and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix aaa flashing leaks. 

How to repair stairs (or build them from scratch). x 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 

you can just turn to these books to find out how to do a 

first-rate job with wood-tile, linoleum, asphalt, rubber or 

ceramic tiles. If you want to build a fireplace, you'll find 

out exactly how from these books... . 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- 
strength ratio, and how to use each. 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 

They give you the answers to just about every carpentry question you'll ever 

have. And they can save you thousands of dollars in the years ahead. 


" Single mortise 
and tenon joint. 


Installing metal 
shingles under 
wood shingles. 


* How to read plans, specs 

* How to use carpentry 
hand tools 

* How to use woodworking 
power tools 

* How to build concrete 
block foundations 


* How to choose best woods, 
materials, fasteners 


* How to plan and build 
roofing, flooring 

* How to construct walls, 
doors, windows 

* How to make joints 

* How to build stairs 

* How to build chimneys 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinets, counters 

* Ho w to do cabinetmaking 
joinery 

* How to build A-frame, 
1- and 2-story houses 


* How to plan a home 
workshop 


you need to know to do just about 
a foundation, installing new paneling, 


Thousands 
of show-how 
pictures 


* How to do house 
insulation 


* How to build scaffolding, 


hoisting apparatus 


* How to do wood pattern- 
making (for castings) 


* How to do sheathing 
and siding 


* How to do cornice 
construction 


* How to plan termite 
protaction 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 


* How to make concrete 
forms (and molds) 


* How to sharpen saws 
* How to build skylights 


* How to do house main- 
tenance and repair 


...and much more 
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Auto path finder 


avoids congested routes 


By DAVID SCOTT 

HILDESHEIM, GERMANY 
I was a nervous wreck the first 
time I tried to negotiate the unfa- 
miliar maze of expressways þe- 


tween the New Jersey Turnpike 
and the George Washington Bridge 
to Manhattan. Every interchange— 


Dash-mounted keyboard module (top 
photo) receives the driver's destination 
information. The display unit to its left 
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and getting in the right lane for it— 
was a sweat. Now Bosch in Germa- 
ny expects to eliminate such has- 
sles with an automatic destination- 
guldance system soon to be tested 
on a network of congested Auto- 
bahns in the regional Ruhr area. 
When you key your destination 


flashes a directional arrow before each 
interchange, also hazard warnings and 
safe speed (bottom photo). 


code into a module in a car, it not 
only indicates junction turnoffs for 
the shortest route, but also detours 
you around any traffic holdups 
ahead, for the shortest travel time. 

Developed by Blaupunkt, 

osch's car-radio subsidiary, and 
called ALI (Autofahrer Leit- und 
Informations system), the system 
will initially cover a 62-mile grid of 
roads. 'The boxlike pattern has 
eight major interchanges and nine 
other intersections, and is dotted 
with 82 two-way information loops 
buried in the road surface at criti- 
cal points. 

Every vehicle passing over each 
induction loop triggers a pulse sig- 
nal sent by cable to a central 
computer. From this multiple data 
input, the computer creates an 
electronic picture, which is stored 
in a memory bank, of the amount 
and distribution of traffic. 

The picture is revised every 60 
seconds with fresh sampling data, 
so it's literally up-to-the-minute. 
The memory is also programmed 
with a complete set of optimum 
routes from any entry point in the 
area to each of the 31 main exits. 

At every stage, the  prepro- 
grammed route may be altered to 
avoid congestion, in accordance 
with last-minute data sent out by 
the central computer. The display 
may also include a weather or acci- 
dent warning, a single-lane alert, 
recommended speed, and the dis- 
tance to the next gas station. 

The experimental Ruhr installa- 
tion will be completed by mid- 
1979, when 400 cars in the area will 
be supplied with ALI sets for a 
one-year trial period. Equipment 
for one car costs about $120, and 
the highway installation 1s figured 
at about $6 million. It would cost 
about $150 million to cover all the 
German Autobahns. 

ALI wil supplement ARI, the 
Automatic Road Information ser- 
vice that has been in use through- 
out the country since 1974. Spoken 
area-trafic information is trans- 
mitted by regional low-power FM 
stations received by car radios 
fitted with integral ARI decoders. 
The identification letter of local 
stations is shown on roadside signs, 
and the radio automatically tunes 
to the nearest one when the driver 
pushes a button. 

The system is widely used; al- 
ready more than three million Ger- 
man motorists have adapted radios. 
Now Blaupunkt sells few sets with- 
out this facility. So ALI is not a 
far-out dream. It will add precision 
instructions to ARI’s general infor- 
mation. 


ANNOUNCING 
4-WHEEL-DRIVE CHEVY LUV. 


A TOUGH HALF-TONNER WITH BETTER MILEAGE RATINGS THAN MANY CARS. 


The Series 9 Chevy LUV model with 4-wheel drive is brand-new and a winner! 

It features impressive fuel economy, solid engineering, traction, drivability, and 
plain ol’ fun. A 2-speed transfer case, free-wheeling front hubs, styled spoke wheels 
and all-terrain tires are standard. See the tough import that received Motor Trend 
magazine’s “Truck of the Year” Award. Now at your Chevy dealer. 


EPA e 
ESTIMATED! 
MPG ~ 
32 ESTIMATED HIGHWAY 


Remember: compare this estimated MPG 

to the “estimated MPG” of other vehicles 1 Xue cum ^ cc e NN 

Your mileage may differ, depending on [ y EL Pas apes eee ae 

your speed, trip length, weather and 4- 3 Mou uL x ur M p Le EEN 
wheel-drive usage. Your actual highway Tough aeanansint trt Higher around clearance, lower entry | Tighter turning circle 


mileage will probably be less than the ^ t 
ectimadtad higharay adm economy. Lower | Suspension with front stabi- | height than many full-size 4-wheel-drive | than any full-size 4- 


in California. lizer bar helps absorb bumps. | pickups. Test drive one now. wheel-drive pickup. 
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BUILT TO STAY TOUGH 


SHOP TALK 


By ALLEES 


Fighting rot and rust 


The homeowner's perpetual war 
against nature's depredations gathers 
force each spring. After winter weath- 
er, the house seems in greater need of 
care and repair than at any other time 
of year. 

At our PS "test home” (the Lockbox 
pole house we constructed for a series 
of articles ending in  '75; sketch 
below), we've been trying out several 
new weapons for the battle against rot 
and corrosion. Our results should 
prove of value to any homeowner. 

Our exposure is especially severe, 
which makes for an accelerated test 
situation. The house has weathered 
seven winters in deep woods, and the 
very nature of its security-shuttering 
system makes it susceptible to damp- 
ness damage. Since all its glazing is 
covered most of the time (part of the 
deck hinges up to secure the three- 


section patio door; all 
tucks behind rolling shutters), window 
frames seldom dry out thoroughly. | 


other glazing 


them harbored 
damp 
were 


found that several of 
dry rot—surface patches of 
white  scale—plus areas that 
spongy under finger pressure. 

At the same time, much of the 
exposed hardware (nuts and washers 
on the threaded rods that bolt beams 
to poles; latches; winches) was rusted. 
The search for solutions was on. 

And they both turned out to be just 
that: solutions—liquid applications that 
do everything their labels claim. The one 
for rot was harder to come by (and hard- 
er to use) than the one for rust, so let's 
tackle rust first. 

Trustan 7 is a commercial treatment 
that actually converts rust—by chemi- 
cal reaction—into a protective shield. 
The remarkable thing is that it spares 
you the chore of rust removal. You just 
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scrub it into the rusted surface with a 
stiff brush (I used an old toothbrush) 
and let it react for 24 hours (you can 
see it work; it turns the rusted surface 
blue-black). . 

| tried it first as a solo treatment, 
leaving the blue-black surface exposed 
to weather. A few heavy summer rains 
washed away the treatment and the 
rust returned. So | did it right, rinsing 
the surface with water, letting it dry, 
then applying a metal primer and top 
coat. 

For the latter, I've tried both an 
enamel formulated for metal, and a 
standard exterior paint. So far, they've 
performed equally well; it doesn't real- 
ly matter what type of paint you apply 
over the treated, rinsed surface, but a 
sealing coat is essential for continued 
weather protection. 

You can find Trustan 7 in hardware 
stores and home centers. A seven-oz. 
plastic bottle runs around $5. For larg- 
er quantities (quarts, gallons, five 
gallons) write Trustan Inc., Box 5204, 
lronbound Stn., Newark, N.J. 07105. 

The company will refund your pur- 
chase price if rust breaks out within 
two years on rusted ferrous metal 
properly treated with  Trustan 7, 
primed, and painted. 

Now, the solution for dry rot. First of 
all, the term's a misnomer: Dry rot 
only occurs where wood remains wet, 
either through trapped water or con- 
stant high humidity. Soaking such 
damp spots with acetone helps dry 
them out; so does directing a heat 
lamp or hair dryer at them. 

| recalled a couple of long-ago arti- 
cles in PS on treatments for rotting 
boat hulls, and tracked them down in 
'63 and '7O0 issues. A two-part formula 
of epoxy  resin—called Calignum— 
permeated the cells, making rotted 
wood tougher and harder than new. 
But my letter to the company address 
in the articles bounced back. 

So | searched a marine-supply store 
and found several apparent heirs to 
Calignum—all packaged in yoked con- 
tainers, big one for resin, small one for 
hardener. The brand | chose is Git Rot. 
Its made by Boatlife, Inc., 65 Bloom- 
ingdale Rd., Hicksville, N.Y. 11801; 
and the price keeps rising. My check at 
press time showed a  blister-pack 
“sample” selling for $5.50; a pint's 
$14.50, a quart’s $26.50. That's too 
costly for a major job like a rotting 
beam, but bearable where the fix will 
save a major expense such as replac- 
ing a wood-framéd patio door. 

Mix only as much as you expect to 
use within a half hour, following a 


simple 3:1 formula. To get the solution 
into the wood, bore 14- or %-in. holes 
into rotted area, insert the applicator 
nozzle, and squeeze—but gently; the 
mix is very fluid, and drips and runs 
are inevitable. So it's best to mask 
areas below the spots you're treating. 
This is especially true of vertical 
members, which are harder to flow the 
liquid into (even when you angle your 
holes downward). It takes patience 
and frequent reapplication as the stuff 
soaks in. You can tell when the area is 
Saturated, because the surface goes 
slick. The slow-setting resin spreads 
through the rotted area until it's stopped 
up by the surrounding (less absor- 
bent) sound wood. It stays tacky for 
several days (at 70 degrees), hardens 
in 10. Lower temperatures slow the 
process still more, as does dampness 
in the wood. But the resin will still 
cure eventually, reconstituting the 
wood and halting further rot. As it 
sinks into the wood, it will leave part 
of each hole unfilled. Plug these with a 
wood plastic. 

For both the rust and the rot treat- 
ments, wear rubber gloves. With Trus- 
tan 7, l'd recommend them for both the 
scrubbing and  wash-off stages. The 
label warns that it "may stain some 
skin," which seems equivocal since the 
stuff leaves purple birthmarks that no 
solvent removes; you have to scrub 
your skin with household bleach. Both 
materials permit water cleanup of tools 
and spills—if you act quickly. But if 
you dribble Git Rot on raw, unsealed 
wood, it'll seep into the pores and be 
there forever. 

So here's the Lockbox seal of approv- 
al for two spring spruce-up products of 
proven worth. 


Tax break for energy savers 


If you've recently upgraded your insu- 
lation, installed a new storm door or 
weatherstripping. or an automatic set- 
back thermostat or attic fan, or if 
you've added a solar system or wind- 
mill, you probably qualify for tax credits 
on the 1040 you must file this month. 

Installations must have been made 
between April '77 and the end of '78. 
Nothing we've done at the Lockbox 
would qualify since all energy-saving 
improvements must be made to your 
primary dwelling; leisure homes don't 
count. 

Make your claim via IRS Form 
5695, which helps you compute the 
credit you then enter on line 45 of your 
1040. According to Coopers and Ly- 
brand (CPA's), you'd have to have 
spent a total of at least $67 to apply 
for an insulation credit. Even less 
expenditure could be eligible for the 
solar credit, but you can't combine the 


two applications. Ask your local IRS 
office for Publication 903, "Energy 
Credits for Individuals." 


For the record: My associate, Richard Stepler, 
alternates authorship of this column with me 
every other month. Just as February's “Shop 
Talk" went on press our printer managed to 
replace my byline with Rich's. Any quarrel you 
may have had with what was said here that 
month should be addressed to me. 


When you repair your Briggs & Stratton engine, 
dont just do-it-yourself — 


HENEW-IT-YOURSELF 


with original Briggs & Stratton 
factory replacement parts — 
the same parts designed and made for your equipment. 


EI Y Inflation's got us! So you'll want to do 
ADS | | some of your own Briggs & Stratton 
ID — e engine service work. And you'll find 
many of the needed parts at your 
Briggs & Stratton Authorized Service 
Center. Genuine Briggs & Stratton fac- 
tory-original parts—such as mufflers, 
starter rope grips, fuel tank caps, head 
gaskets, etc.—so you can actually re- 
new your engine to the peak perfor- 
mance condition it had when you 
bought it. 


Naturally, for major, more complicated 
service and repairs, let your Briggs & 
Stratton dealer take over—at reason- 
able cost—using factory-trained peo- 
ple, factory tools, and those same 
precision Briggs & Stratton factory- 
original parts to put your engine back 
into high performance shape. 


Butif you can handle some of the work 
yourself, look in the Yellow Pages un- 
der "Engines—Gasoline" for your 
a D dne im M  nearestparticipating Briggs & Stratton 
e E amr Authorized Service Center. Drive on 
e? | ZA over, look for the renew-it-yourself 
parts display rack, and pick up what 
you need along with the simplified but 
detailed Service and Repair Instruc- 
tion Manual. Installation instructions 
are printed on each parts package. 


Save time and money with the / | 
Briggs & Stratton Service and 
Repair Manual. Step-by- 
step instructions and 
detailed illustra- 
tions. Only $4.25 


cm MILWAUKEE - 
e WISCONSIN a P 


Briggs & Stratton os 
Milwaukee, Wisconsin 53201 


most respected name in power 


sporty touring cars 
-high-class looks ana 
handling at amodest price 


They look like ordinary cars—until you start driving 
them. Then you find the Mazda 626 four-door sedan 
and two-door sports coupe are far from ordinary. 

Mazda has aimed these models at buyers of sporty 
cars like the Audi Fox, Honda Accord, and BMW 
3201. The 626's are thousands of dollars cheaper, but 
very close to them in performance and comfort. Powered 
by a standard four-cylinder 120-cu.-in. engine, they 
come with a three-speed automatic or five-speed man- 
ual transmission. 

I tested both versions recently at Laguna Seca race 
track in California. Except for some flat spots (a level- 
ing out in the mid-range torque curve, particularly 
with the automatic), performance is lively, even exhil- 
arating. The twisty track allowed no acceleration 
runs, but Mazda claims a respectable 13.1-sec. zero-to- 
60 time for both coupe and sedan. Ride is comfort- 
able—somewhat less stiff than BMW’s, yet far from 
soft. Front passenger room is sufficient; back-seat space, 
a bit pinched for long-legged persons in both models. 

The 626's seem to be another good choice by Mazda 
to find niches in the U.S. marketplace, just as the RX- 
7 was. But they lack the one ingredient that Mazda is 
famous for—the rotary engine. Even so, they stack up 
as an exciting new entry. Prices start at just under 
$6000.—Herbert Shuldiner 


NO FASTER WAX ON WHEELS. 


It'll take your car from dull to dazzling in minutes. 


Whether your goal is to build your own home 
. . . Carve a career in building construction 
. . . Or do major remodeling. . . we can help 
you get started. 


We provide a unique study m ram in 
Building Construction, designed for the inde- 
pendent man. Practical training kits are in- 
cluded. 

In addition, select from over 100 complete 
sets of plans to build your own home! 


TRAIN AT HOME ... 
WRITE FOR FREE INFORMATION 


| [ ]*Building Construction | 
- 
I [ ]*Air Conditioning, Refrigeration & Heating 
I "Automation Electronics [_}*Automotive Mechanics 
I (_] Bookkeeping & General Accounting 

“Color Television Electronics 

i [ ]*Drafting LI Motorcycle Mechanics 
| 


C] Small Engine Equipment Mechanics 
"APPROVED FOR VETERAN TRAINING „pnus 
| COMMERCIAL TRADES INSTITUTE ; 


il A Correspondence Institution 1 
i 6201 W. Howard St., Chicago, IL 60648  * 


f 


l o, E, | 
j Ps049BC C Veterans Check Here. 
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Know your Car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 


Know how to fix it...to tune it...to service it...to 
keep it running right, The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


information plus hundreds of the best pictures, dia- 


grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


Li ga 7118 FIAT 124 SPORT 66-75 for coupe & spider mdis ..... $0.95 0008 OLDSMOBILE 75-77 factory man... gwe year a i 
TT 5 z | ARa TTT 9640 FIAT 128 63.77 for all models inc SL & Rally .. $8.95 9539 OMNI, DODGE 1978 factory shop manual . 
Hi ALFA ROMEO 52 76 for E mals, except Alla $99s 8742 FIAT 131 75-77 covers all Mrafon models... $9.98 1724 OPEL KADETT 62-73 1000. 1100, 1200 models . $9.95 
i 71277 eo 0399 FIAT x1/9 73. 77 oa " EERE 3 |," 0859 OPEL 1900 MANTA 70-74 covers all coupe mdis $9.95 
0991 ARROW, PLYMOUTH 76-77 for all models . $8.95 073 FIESTA. FORD i i $9.95 
9404 ASPEN, DODGE 76-78 for all modeis $695 | ! A. FORD covers all models _ nee 8999 OPEL 76.77 i itll oun wena $9.95 
8259 AUDI 100 70-76 for all models inc 1OOLS . $8.95 0675 FIREBIRD covers all models—67-74 . .. $7.95 S cs ual tcp mae 26s 
; 9589 OPEL GT 68-73 covers all 1900 models .$9.95 
1149 FORD 55-67 all inc Galaxie, LTD, Custom & wagons $9.95 9872 PEUGEOT 304 Il models—70-7 3 $9.95 
8749 AUDI FOX 73.78 covers all models ss... $14.95 | 0872 FORD 68-77 Inc Galaxe, LTD, Custom, XL & wens . $6.95 rE ge: PEUGEDT 408 GO- 15 covers ail nidi $9.95 
0916 AUSTIN AMERICA 68-71 covers all models sss 4.95 9369 FORD COURIER 72-77 covers all models imported . . $8.95 AATE PEUGEOT 504 63.74 E ME dii $7.95 
0846 AUSTIN HEALEY 100/4 reprint of factory manual 914.95 8205 FORD PICK-UPS 70-78 for all models to 3/4 ton ........... $7.95 7124 PEUGEOT 504 68.76 dl 3 poh Vids WR $9.95 
ee MEN HEMEN ne 3000 359 all models ss ur 8204 FORD VANS 66-77 Econoline, 100, 2CO0. 300 mdis ..... $7.95 Moab ences or all gasoline wh 
| 1-75 sedan and Gl moaels owe 38. 4 7 covers all models |... .. .. 25.97 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models oo... $6.95 9436 GRANADA, FORD 75-77 covers all models ce $695 0883 PINTO 74-77 covers all 4 & V6 models . $6.95 
8677 GREMLIM & HORNET 71-77 covers all 6 & V8 models - $8.95 1145 PLYMOUTH 55-71 all imc Belvedere, Fury, Satelite .. 99.95 
0503 BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdis 5 $7.95 0644 M 360, 600, ut all models each $9.95 0874 PLYMOUTH 72-76 Fury. VIP. Gran. Suburban mdis . . 56.95 
1007 BMW 1600 66-73 covers all models sss . 99.95 8095 HONDA ACCORD 7 . $3.95 0676 PONTIAC 55-74 all inc Catina, B'vilie, Vntura. oos $9.75 
1008 BMW 1800 64.71 covers all models __. soos 9.95 8694 HONDA CIVIC, cme pm 73.76 covers all models... $9.95 0489 PONTIAC TEMPEST 68-73 ali mdis inc GTO, Le Mans .._........ $6.95 
1042 BMW 2000, 2002 66-76 covers all mdis inc CA, CS, Tl... $9.95 9539 HORIZON, PLYMOUTH 1978 factory shop manual... $19.95 
9708 BMW 320 75.77 for all models inc 316 ... haneden E 1650 PORSCHE 356 57-65 covers A, B & C models .. $9.95 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria &CS. $10.95 8206 INTERNATIONAL SCOUT 67-73 800, A, B, fl mdis $7.95 B518 PORSCHE 911 65-73 for all models .$9.95 
8565 INTERNATIONAL 52.75 tune & maintain all mdis ... $6.95 8173 PORSCHE 911 74.77 includes N. S, Targa, Carrera $9.95 
0978 BOBCAT, MERCURY covers all models thru 76 s 8775 1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,89 ......... $9.95 1590 PORSCHE 912 65-69 with 1582cc engine |. $9.95 
0504 BRONCO, FORD 66-77 all 2 & 4 whl drive models... $7.95 0924 JAGUAR 55-69 sdn mdis 2.4, 34, 38, 240, 340 2.0... 99.95 9834 PORSCHE 914 70-76 all models inc 914/6 000 os $9.95 
0001 CADILLAC 61-63 factory shop manual .. give year 0... $10.95 1263 JAGUAR E-TYPE 61-72 tor all 6-cyl models sss $19.98 0953 PORSCHE 924 75.78 .... $8.95 
0727 CADILLAC 68.74 al! models exept E! Dorado... $9.98 9612 JAGUAR E-TYPE V12 71-74 covers all models |... $9.95 
8629 CADILLAC 1976 factory shop i 18.95 8208 RAMCHARGER, TRAILDUSTER 74.75 all models 0. $7.95 
8678 CAMARO 67-78 covers all 6 & VB models 0000000000000, $8.95 oris AR quio ac ali bere ms : n" ue eR MEE ail i À we models S MP EES. MESS 
| or all models inc imler Spero eran har 9 ‘or all models inc Le Car... . $3. 
9557 CAPRI 70-76 for all 2000, 2600, 2800 mdis wo... SOS 1291 JAVELIN & AMX 68-71 covers all mdis inc. SST $8.95 1224 RENAULT 8, 10 62-72 covers all models inc | 100 . $9.95 
0379 CHALLENGER 70-72 covers all & and VB mdis oc $6.95 9769 JEEP 50-65 tor 4 & 6 cy! station wagon & pickup $14.95 0645 RENAULT 15, 17 all TL, TS models—71.76 $9.95 
8331 CHARGER 67-70 for all models iac 500 & RIT $6.95 B207 JEEP 66-74 Wagoneer, Cherokee, Commando $7.95 0395 ROADRUNNER & SATELLITE 68.73 all modeis . $6.95 
8212 CHARGER 71-75 covers all models ...... ATUM d rs 9805 JEEP WAGONEER J-senes with 230 ohz eng $14.95 l 
0383 CHEVELLE 64-77 inc Monte Carlo, El Camino MEME IT. 8650 ROLLS-ROYCE Silver Cloud, Bentiey 5, $2, Phantom V $34.95 
0838 CHEVETTE 76-78 covers all models esses $8.95 9806 JEEP UNIVERSAL CJ-2A reprint factory manual $14.95 1129 ROVER 2000 63.75 tor all models nc 2200 oe eS 
— 0509 JEEP 53-76 for all CJ-3, CJ-5, CJ-& models sss 88.98 9493 SAAB 95, 96 66.75 covers all V4 models us $9,985 
Q8BB CHEVROLET 49.54 reprint of factory shop manual ou... ... $16.00 B856 JEEP FC150, 170 covers all front cab models... 914.95 1759 SAAB 99 69-71 covers all models 3 $9.95 
0870 CHEVROLET 68-77 for all full size models. sss. $6.95 8739 JENSEN-HEALEY reprint of factory marual $19.95 0750 SAAB 99 72-76 for all models inc EMS $9.95 
8187 CHEVY II 62-77 covers all 6 & VB models BENDUM OFS 1719 LANDROVER 1, 2 48-61 for all models ....... n 1 R: i) 8440 SAAB 67-76 covers all models inc Sonnet $8.95 
1090 CHEVY LUV 72-77 covers all models sss sse $8.95 1254 LANDROVER 59-76 covers 2, 24, 3 gas & diesel models , $9.95 
8200 CHEVY PICK-UPS 70.78 al! models to 3/4 ton a T E 1098 SPRITE 58-71 covers all Mk 1. 2. 3 & 4 models $9.95 
8201 CHEVY VANS 67-78 all models and GMC vans sss $7.95 a AR pe covers all models... HER ane E at He vo Hirst EA n^ 
NCOLN 71-77 all models inc Versailles i . $3. u 41,2. aper AAEE 9. 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker 0.0.0.0. $9.95 8190 MATADOR, AMC 71-74 covers al! 6 & V8 models .......... . $6.95 0845 SUNBEAM TIGER reprint of factory shop manual $14.95 
0020 CHRYSLER 75-77 factory manual ... gwe year oon $19. 95 0481 MAVERICK 69-71 6 cyl, 170. 200. 250 cu. in. eng $6.95 0489 TEMPEST, GTO, LE MANS 68-73 aii models $6.95 
9588 CITROEN ID, DS 67-73 for all mdis 13, PQ, ee $9.95 8211 MAVERICK 72-77 covers all models — .. DONNER E S773 THUNDERBIRD 71-77 covers all models $9.95 
EA ee er ig! ANE manual . oe a 0370 MAZDA RX2 70-73 covers sedan & coupe mdis $9.95 Vi RE TONS En — 3198 
i “PF covers all models esses 3e all models me Elite, Ranchero i 
3427 COMET 60-65 covers all models sss $8.95 gari mazo ae oe 70. ^ cies ^ - 2e a ER qe zn oron EA ate all models imported . is 
&4 | includes RX ; — : 7| 68-74 for all models ....... : 
8211 COMET 70-77 covers all models... phe T. 0880 MAZDA PICK-UP 72.75 B-1600 & rotary eng. mals. 97.95 9812 TOYOTA COROLLA 75-77 all inciuding 5-speed $9.95 
8212 CORONET, DODGE 71-75 covers all models... 96.95 0593 MAZDA 808, 818 72-75 covers all models 200... $9.95 7132 TOYOTA CORONA 68-76 covers all 4-cyl models $8.95 
0477 CORVAIR 60-59 covers all models $9.95 0573 MAZDA 1500, 1800 67-74 covers all models... $9.95 0754 TOYOTA CORONA Mk 2 72.74 for all 6 cy! madis $9.95 
0478 CORVETTE 57-64 covers all models... o ce pe 1009 MERCEDES-BENZ 190 53.68. B, C & 200 models $9.95 
8429 CORVETTE 65-71 covers all models. Warm E Sm 0647 TOYOTA HILUX 68-77 covers all pick-up models aa as 1. 
9481 CORVETTE 72-76 all 327, 350, 427, 454 models ........... 99.95 1027 MERCEDES-BENZ 57-67, 1805L, 190d, 300d, 600 $6.95 8524 TOYOTA LAND CRUISER 66-77 covers all models... $9.95 
1746 MERCEDES-BENZ 220 59-65 covers a! mols $9.95 0687 TRIUMPH STAG 70-74 0000. Staal al 99.95 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger... $9.95 9483 MERCEDES-BENZ 220 68-72 mais except Diese! $9.95 0861 TRIUMPH SPITFIRE 62-68 covers ali models - $9.95 
9440 DART & DEMON 65-72? covers all models Noda MS ME 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL . $9.95 1200 TRIUMPH SPITFIRE 69-77 covers all models $9.95 
R188 DART & DEMON 68-76 covers all models oc, $8.95 1748 MERCEDES-BENZ 250 65-66 covers all models ............. $9.95 0857 TRIUMPH GTG coupe 66-74 T $9.95 
8065 EAM 413 aa 68-76 covers all models -ini TES 9484 MERCEDES-BENZ 250 69-72 covers all models $9.95 ay 
1726 UN 2407/2607 70-74 covers all models ss B. 0527 TRIUMPH TR2, TRS, TRÀ 52-67 for aH models 9.95 
8127 DATSUN 2602, 2B0Z 75-77 covers ali models... $8.95 9485 MERCEDES-BENZ 280 68.77 covers all models dH 0853 TRIUMPH TR5, TRG, 67-74 all mdis inc TR250 $9 95 
0416 MERCEDES-BENZ Y8. 280, 300, 350, 450 mis 4 8693 TRIUMPH TR? 75.77 $9.95 
155] DATSUN 510 68-73 covers all sdn & wagon mdls 0. $7.95 8439 MERCEDES-BENZ 58.76 tune-up al! inc 2400 $8.95 8192 VALIANT 68-76 all mdis inc Scamp, Signette $6.95 
9583 DATSUN 610 68-76 covers all models ............ . $8.95 1149 MERCURY 55-70 covers all models A pn $9.95 0567 VEGA 72.73 al! 140 CID & GT 140 CID models . $6.95 
0935 DATSUN 710 73.77 covers all models... ones D8. 95 9773 MERCURY 71-77 for all models inc Peug $9.95 O884 VEGA 74.77 covers all models . $6.95 
9472 DATSUN 73.78 includes F10, 2005X & 810 models .......... cor 1105 MG TA, TB. TC, TD, TF 36-55 200... $9.95 it ae 
1258 DATSUN 311 1600/2000 SPL & SRL models... 9404 VOLARE, PLYMOUTH 76-78 for all models ... 6.95 
9297 DATSUN PICK-UP 68-77 all 521. 620, Li'l Hustler mdis ........... $8.95 0858 MG MIDGET 58-77 covers all models qe 1227 VOLKSWAGEN BEETLE 54.67 for ali mais me K-G $8.95 
1106 MGA, MGB 55.58 covers all models inc twin cam 4 8456 VOLKSWAGEN BEETLE 68-71 all mdis inc K-G $8.95 
1145 DODGE 55.71 all inc Coronet, Monaco, Polara o. $9.98 1720 MGB, MGBGT 69-77 all roadster & coupe models.. $9.95 7201 VOLKSWAGEN BEETLE 72-77 ail mdis inc K-G $7.95 
0871 DODGE 72-77 for all Monaco & Polara models... $6.95 8396 MGC reprint of factory manual PPS $19.95 6010 VOLKSWAGEN RABBIT 74-78 ail inc Diesel $14.95 
8208 DODGE RAMCHARGER 74-75 covers all models... 87.98 0917 MINI 59-75 covers all models inc Min- Cooper $9.95 8695 VOLKSWAGEN SCIROCCO 74.77 ; $9.95 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whl drive............. $7.50 9436 MONARCH, MERCURY 75-77 for all models $6.95 
8371 DODGE PICK-UP 65-75 service/maintamn all 4-whl drive ............. $7.50 9716 VOLKSWAGEN BUS 54-70 for all models $9.95 
6203 DODGE VANS 67-77 all 100, 200, 300 mdls & Plym $7.95 1109 MORGAN 16-77 covers all d-cy! models nite $9.95 1125 VOLKSWAGEN BUS 71-76 for all models $8.95 
9876 MUSTANG 6 65-72 covers 200 & 250 engines $9.95 0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback $9.95 
8192 DUSTER 70-76 lor all models inc. ors mO—— 1- DÀ 0479 MUSTANG V8 65.73 covers al! models i $9.95 9639 VOLKSWAGEN 411 68-72 covers al! E, L. LE mdis $9.95 
B189 FAIRLANE 62-70 covers all models .. iUad xag $6.95 8272 MUSTANG II 74-76 covers all models... $8.95 9778 VOLKSWAGEN 412 71-73 covers al! models $9.95 
9422 FALCON 60-63 covers all models |... Mus $6.95 B187 NOVA 69-77 covers al! 6 & VB models s $6.95 8748 VOLKSWAGEN DASHER 74.78 covers all models $14.95 
9874 FALCON, FORD 6 64-70 covers all b-cyl models... $4.95 7107 OLDS CUTLASS 70-77 covers al! inc 442 models $6.95 
0480 FALCON, FORD VB 65-71 covers all V8 models .. $4.95 9444 VOLVO P1800 60.73 all models inc E & ES $9.95 
9776 FIAT 124 67-77 ali inc sdn. sta wgn, TC, spel . $8.95 0678 OLDSMOBILE covers all models—55-74 „$9.95 1722 Md VE 51-70 for al! models inc GT " Dm 
1754 VOLWO 142, 144, 145 66-74 for all models inc S & E ; 
i = ; : $195 B517 VV 164 68-75 all models inc fuel injection HESS 
0743 CHILTON AUTO REPAIR 72-79 tor all Amencan cars... 914,95 0789 ENGINE SWAPPING loaded with latest ideas & swaps $3. 3729 VOLVO 242, 244, 245 75-78 for ail inc fuel inj 4 
0985 CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special a. nes | po ge DIESEL CARS describes all models now sold - t 8311 VOLVO 264, 265 75.78 for all onc fuel injection $9.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, ial 6.95 128 DI How to conwert your Car, van, pickup fo i — z | 
1773 CHILTON AUTO REPAIR 66-73 Reg res rei RS 1017 AUTOMOBILE ENGINE REBUILDING . .... pena $13.75 ' | 181 Glen Ave.. 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special... .... $5.95 0959 AUTO RESTORATION GUIDE tiggest ever published à $14.95 | i » Sea Cliff. NY 11 579 
1763 CHILTON AUTO REPAIR 54-63 for all American cars... $17.95 0995 CAR INTERIOR RESTORATION usefu! fcr all cars $3.95 E ' oed Vu Ed. 
0906 OLD CAR VALUE GUIDE latest edition E . $6.95 — 
7125 AUTO AIR CONDITIONING. .. service & repair all oss $6.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars... $8.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all................ $5.95 1243 CHEVY, RACING THE SMALL BLOCK |. super performance $5.95 p 
9622 HOW TO TUNE YOUR CAR good for all cars Mn TE 8421 CHEVROLET RACING ENGINE how to build oo == $5.95 B Address 
8859 GM DIAGNOSIS MANUAL for all GM-built càrs iiin $4.95 ALL BLOCK, how to rebuild m $5.95 E 
1712 BASIC AUTO REPAIR MANUAL a must for any car. $4.95 See pea ME BLOCK, How tc hotrod $5.95 ü City 
1707 BASIC BODYWORK & PAINTING . rmm RN 8407 CORVETTE PARTS BOOK 53.72 every part, pics. &s $24.95 ed z 
8123 CORVETTE PERFORMANCE ! cing tai $995 &f 
| | umng, racing, tests. more ...... 
1711 BASIC CARBURETORS & FUEL SYSTEMS $3.95 | 1066 CORVAIR ENGINES, How to hotrod - — M95 m zii | | xis 
i 706 BASIC cuian i SUSPENSIONS. | BRAKES . MS 0946 FORD SMALL BLOCK, How to rebuild - $5.95 ^] I enclose full payment phone orders (516) 676-8043 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS . $3.95 0735 SUPERPOWER . turbo & supercharging. fuel injtn $5.95 Charge Books shipped to all parts U.S.A. & Canada. ii 
0680 BASIC AUTO TROUBLESHOOTING for all cars... $3.95 9410 TURBOCHARGERS, How to select & instal: aes O American Express O Visa O Mastercharge | 
8359 BRAKE SERVICE GUIDE for repairing all types & makes... $5.95 5117 DESIGN & TUNING COMPETITION ENGINES . = bises a 
B422 AUTO AERODYNAMICS engineering fundamentals Ha Card 
9411 HOLLEY carbs, all 2 & 4 bbl., tune & rebuild. sss $5.95 B481 BUILDING A RACE CAR picture by pcture ... .. ; number 
9652 ROCHESTER carbs. all inc AMV Quadraje! s. $9.95 8441 HOW TO MAKE YOUR CAR HANDLE street/track H | 
9666 SOLEX CARBURETORS ail | & 2 barrel downdraft .............. $2.95 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cy! over 15 cid $7.95 BOOK NO. 
6354 SU CARBURETORS tune & rebuild all to 1976 ...................... $6.50 9419 SMALL ENGINE SERVICE MANUAL all |-cyi under 15 cid $7.95 g 
9423 STROMBERG CD CARBS tune/rebuild all to 1976.. coe $6.50 8050 LAWNMOWER service & fix all popular makes... $4.95 
0734 WEBER DCOE overhaul! manual , $4.95 0555 SNOWMOBILE MANUAL 70 makes, 302 mdis thru 1975 $7.95 il - 
9807 HEAVY EQUPT REPAIR dozers, backhoes. cranes, etc $15.00 d 
1153 WEBER CARBURETORS theory & design ; $3.95 0135 MOPED SERVICE & REPAIR all makes & models $6.95 
9803 WEBER CARBURETORS tuning & rebuilding all .. . 53.95 " 
0827 AUTOMOTIVE REFINISHING best paint book yet $5.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes $7.95 Fees 
8425 MINOR AUTO BODY REPAIR step by step how to... 2o 84,95 8006 WASHING MACHINES fix all makes & models $4.95 Wl PLEASE PRINT 
5104 AUTOBODY REPAIRING & REPAINTING . the best. $8.95 8728 SOLAR HEATING & COOLING how to get it free $4.95 
5106 GLASS FIBER AUTO BODY construction & repair $3.95 0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs E J| NAME AND ADDRESS 
1071 CREATIVE CUSTOMIZING how to doat hke a pra s 95.95 0586 PRICE GUIDE, FOREIGN CARS latest ec, inc dealer costs . . 
8491 PRACTICAL ENGINE SWAPPING how to do it nght $5.95 0587 PRICE GUIDE, USED CARS latest edition >or A ee ee I d a a 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
Shoes full time or part time to supplement 
your income. Enjoy the financial success 
and security you've always dreamed about. 
Millions of repeat customers. Eam higher 


commissions plus bonuses. No investment. 


Free selling and training kit to get you 
started. America's No. 1 company in the 
direct selling shoe industry. Write: Knapp 


shoes, Dept. L 611, Knapp Centre, Brockton, 


Mass. 02401. 


Æ KNAPP 


i The more for the money shoe. 


Most 
shade-tree mechanics 
begin here. 


SAVE S75+ phá 


Save assembly costs E177. 
when you build the g= 


| groundhog Semi-Kit til- 


ler with easy-step in- 
struction sheet and 


| common tools in just 6 
| hrs, "Earn" $10-$50/hr. assembly time. Groundhog 


features tough 5 H.P. Tecumseh or Briggs & Stratton 
engine, chain drive transmission, V-belt clutch, 
optional reverse. Tilling depth and bar height adjust 


| to 15 points. 14"D. slasher tines till 26", 14" or 


optional 36" swath. Blades bite 9" deep, yet even 


ladies can handle groundhog. Groundhog converts to | 
walking tractor for other attachments including - 


hiller and dozer blade. Tiller kits start at $199.95. 


Write: CARL HEALD, INC., Dept. PS-49 | 


P.0. BOX 1148, Benton Harbor, MI 49022 


ERES eons Qui | 


, Hel m. * 
best fr mileage 


. Extends 
-ngine Life 


ADD TO YOUR OIL 


ADD TO YOUR GA 
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Turbo-diesel 
[Continued from page 16] 


take full advantage of the speed 
potential offered by the turbo. 

The turbocharger includes a by- 
pass valve on the exhaust side, 
which lets the unit coast under 
light-load conditions—when its ex- 
tra power is not needed. It also 
prevents buildup of excess pressure 
at high rpm. That's one of the 
secrets that gives the diesel 15 to 
20 percent better fuel economy 
than the gasoline-fueled 520 with 
similar performance levels (from 
121 cubic inches). When you step 
on the accelerator, the valve closes 
and the entire flow of exhaust gas 
is routed through the turbine, rap- 
idly speeding it up to provide the 
required boost. Maximum turbo- 
charger speed is reached at 2200 
rpm, which helps explain the strong 
low-range torque of the engine. 

The interaction between the tur- 
bocharger and the combustion pro- 
cess has been used to reduce noise 
and assure the delicate balance 
between power and fuel economy. 

Like other modern diesel cars, 
the BMW has key starter and shut- 
off. On cold starts, a few seconds of 
preheating may be needed. 'This is 
done by turning the key to its first 
notch, which turns on a red light 
and actuates the glow plugs (one 
per swirl chamber). 'The light goes 
out automatically, and that's your 
signal to turn the key to start, 
which brings the engine to life 
instantly, at a pleasant idle. 

BMW has also installed the tur- 
bo-diesel in its smaller three-series 
car, which is lighter and therefore 
even livelier. Here it was combined 
with a four-speed transmission and 
a lower final drive ratio to give the 
same top speed, or perhaps slightly 
higher. The BMW turbo-diesel is, 
of course, also fully compatible with 
automatic transmission. 

When can you buy a BMW turbo- 
diesel? Not for a while. The cars I 
drove in Germany were experimen- 
tal vehicles, and the production 
version may include further refine- 
ments. What is sure is that BMW 
is going into production with a 
diesel car, probably as a 1981 
model. A new factory is being set 
up to build it. And there is no 
doubt that BMW will sell the 
diesel in America. It won't be 
cheap. No BMW is. But the BMW 
turbo-diesel is sure to be a leader 
in its field. My test drives con- 
vinced me that the BMW turbo- 
diesel is so far advanced today that 
it will be hard for its competitors 
to catch up by 1981. 


Roofing tiles 
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ranch, one story, open-beam cathe- 
dral ceilings, 15 feet high at the 
ridge. For years I’ve been looking 
for a way to improve the roof insu- 
lation without losing the beauty of 
those exposed knotty-pine, tongue- 
and-groove boards between the 
beams. The original roofing was 
300-Ib. asphalt shingles over l^5-in. 
fiberboard and roll felt, applied 
directly to the t&g deck. 

“I finally found what I wanted 
in lightweight concrete tile called 
Uni-Loc. It's cast with a unique 
configuration on the underside to 
provide an air space. This, plus the 
aggregate composition, results in an 
R-value of 11. 

“But I needed still more—espe- 
cially for summer cooling. And I 
couldn’t reroof directly over the 
existing shingles without feather- 
ing each butt for a smooth surface— 
or laying down insulation board 


and covering it with l5-in. water- 


proof plywood as a deck for new 
shingles—a costly and time-consum- 
ing process. 

"Instead, I devised a simpler 
backing that let me nail right 
through to the original deck. First 
to go on is the 14-in. beadboard, 
which ups the R-value and gives 
the smooth surface needed to take 
advantage of the tiles’ air pockets. 
I didn't choose Styrofoam TG—the 
sheathing panel—because I didn’t 
want the edges to fit that tightly; 
moisture and water vapor can mi- 
grate out. 

“Next to go on is the heavy-duty 
foil ($92 total). It reflects heat 
rays back into the house in winter, 
helps block solar heat in summer. 
It also keeps the beadboard from 
direct contact with the hot tile. 

“On my 5/12-pitch roof, it was 
necessary to nail only the first two 
rows of tile. Start right-to-left, fac- 
ing the roof; this interlocks the 
water-seal feature. The second 
course is easy to overlap because of 
the underside configuration. 

“To seal around chimneys and 
vents, I mixed grout toned with 
material provided by the manufac- 
turer. This made a neat, permanent 
seal. Along the ridge, you run a 2x2 
nailer, cover it with grout and then, 
while the grout is soft, nail on the 
ridge tiles. All tiles are pre-drilled. 

“All last summer and during the 
winter just past, it’s been easy to 
keep the house a comfortable 72 
degrees. The roof’s as efficient as it 
is durable and good-looking. At $66 
a square, total cost, I think I got a 
real bargain." "E 


(See a cEm ER e nRT" igual 


Dealers bring their Rolls, Mercedes, 
Jaguars, etc., into our shop and pay 
up to $150.00 for a Power Gloss 
application because the Power Gloss 
brilliant shine and protection is the 
finest they can find. And, we 
guarantee it for 18 months. 


THAT SAME SHINE 
IS YOURS FOR $9.98. 


Now even your bug can wear the 
Rolls Royce $150.00 shine for only 
$9.98. Your shine and protection also 
carries our written, registered 

18 month guarantee. 

Power Gloss is a catalytically 
hardened silicone that forms a clear, 
tough, transparent shield. Once 
applied, this shield seals the surface 
against the sun, smog, detergent, 
gasoline, saltwater air, road oils and 
just about everything else. 

NOTHING STICKS. 
Power Gloss dries so hard and slippery 
that nothing gets a grip on your finish. 
Grit, tar, grease, bugs, tree sap and 
ever-present bird droppings slide off 
the surface with just a soap and water 
washing. Then the diamond bright 
shine reappears with no rubbing 
or buffing. 


SHINES AND PROTECTS 
ANY NON-POROUS SURFACE. 


Power Gloss resists scratches, restores 
sparkle and cuts maintenance on 
paint, fiberglass, procelain, plastic, 
chrome, glass, brass, stainless steel, 
aluminum and practically anything 
Eos can think of. 


POWER GLOSS. BOX 2566 - DEPT PS418 - SANTA FE SPRINGS, CA 90670 


Power Gloss is immune to 
temperature extremes. It can even 
be used inside your oven and 
refrigerator. The shine and protection 
is so crystal clear you can even 
apply Power Gloss to your wind- 
shield and forget about bugs, birds 
and hard-water stains. Pilots treat 
their planes with the tough, slippery 
Power Gloss finish to cut wind 
resistance and boat engines have 
picked up as many as 200 rpms after 
Power Gloss was applied to the 
prop and rudder. 

If all this sounds amazing, 
remember we've got to give people 
something special when we charge 
them $150 to polish their car. 


x 1 


i 

Enclosed find $_tt______checck or money order for BANKAMERICARD, VISA AND l 
the following: | MASTER CHARGE ACCEPTED | 
O l-Power Gloss at $9.98 (include $1.00 for | i 
postage and handling). Acct. No. | 

O 3-Power Gloss at $26.95. | i 
[] 6-Power Gloss at $47.90. Ex Deis | 
We pay postage and handling on orders of 3 or more. Signature i 
NAME =A a PONE ; | 

California residents add 6% sales tax. 

ADDRESS mee oD ! 
CITY/STATE — = IE 1 
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WORDLESS WORKSHOP 


By ROY DOTY Artist Doty devised and built this unit for his own home; but ideas for this 
: page are usually bought from readers for $50. Send yours (with Social Securi- 
ty No.) to Wordless, Popular Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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There’s only one way to have the newest and most 
unique top-value electronic products...choose 
and build from the nearly 400 fascinating kits 
youll find in this new 


A Super-Accurate 
Digital Alarm. 
The ideal choice 
for a ‘first kit' — 
with snooze, AM 
and PM, 12 or 24 
hr. format and 
pleasant green- 


blue display. ORDER CATALOG NO. 
Budget priced, too! pe OT om atin ee 


Low-Cost Home 


Security with 
i this Heathkit | Learn To Service And 
^ GD-600 Photo- Maintain Your Car's 


+) Electrical System with 
fis. this newest Heathkit 
=} Automotive Electrical 
|! Continuing Education 
| Program...all at your 
| own pace and at low- 
, est cost. 


electric Lamp 
Switch. Turns 


" A Doorbell That 
ays Your Favor- 

ite Tune! A fun way dk — od at 
to greet guests with daylight. for 
any 16-note tune you that Medin 
program — and you look when you're ^ 
can even add remote away from home. 


speakers! 

bs: See the new GC-1415 
deluxe Digital Car 
Clock with trip timer 
and stopwatch. Use- 
ful and practical 
for car, van or truck. 


Electronic Test 

| Instruments with 

a | 3 | this new Heathkit 

| E31 8 | self-learning pro- 
| | gram. A progressive 
ks  “§ 4-part program with See Heath's newest and finest 
(1, 5| audio and visual 'rack-mount' series of audio 
i , aids for maximum components — professional per- 
m | =| efficiency. formance for discriminating au- 
cd diophiles and music lovers who 

want the best. 


SEND FOR YOUR FREE COPY TODAY! 


Heath Company, Dept. 016-520 C4 A Re 


Schlumberger Bes Harbor, Michigan 49022 4, 


shooter! Heath's 
'Cointrack' Metal 
Locator with 
adjustable dis- 
crimination and — Dien 
pushbutton tuning. 5 ..4 . 4 


The R/C'ers dream 
— Heath's Pack 17 £5 
B-channel open | 
gimbal R/C trans- a 
mitter with instant 
plug-in frequencies IE 

...8t big kit savings! $ 


j" lize | Learn How To Use 
A super coin- i | 

Hi 

au 

1 

| | 


Plus hundreds of top-performing, value-priced 
electronic kit products for home, hobby or busi- 
ness. See the most powerful personal computer 
systems you can buy with complete software and 
peripherals. See the Heathkit Continuing Educa- 
tion Self-Learning Programs in Basic and Ad- 
vanced Electronics, Automotive Electrical, Test In- 


Please send me my FREE Heathkit Catalog. | am not now receiving 


struments and Novice and General Amateur Radio your catalogs. 
Licenses — the most efficient and economical way 

to stay on top of our electronics world. FILL IN Name 

THE COUPON AND SEND FOR YOURS TODAY. 

If coupon is missing, write Heath Co., Address 


Dept. 016-520, Benton Harbor, MI 49022 


Every Heathkit product is backed by world-famous technical 
service and counsel — plus sales and service facilities at 
54 Heathkit Electronic Centers* coast-to-coast (*units of CL-691 Zip 
Schlumberger Products Corporation). See the white pages 

of your phone directory for the center nearest you. 
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Everywhere you turn, DIXON&ZTR& 


mowers save time. Around corners, trees, 


on turns. DIXON owners say that Zero 


Turning Radius leaves them mower time 


for fun. 

Ask your DIXON Dealer for a free 
demonstration. Or use this coupon and 
well send you... 


| [ FREE: Your choice of C] game or [ ] lacis | 
along with free DIXON literature and a list 
| of DIXON Dealers for your free demonstration. 


CE —————— 
TELEPHONE 


| O Tell me how to become a Dealer for 
| | DIXON Zero Turning Radius mowers. 


| DIXON INDUSTRIES, INC. 
= BOX 494, PS 
| COFFEYVILLE, KS 67337 


* Dixon Industries, Inc. 
Lo * Dixon Industries, Inc. 


STATE__ ZIP 


Strip-it Like 
THE PROS" 


. . $4.45 
. $13.98 


Quart . 
Gallon . . 


The "New Generation" 


PAINT REMOVER 


Use K&-3.. . . the Paint Remover preferred by 
professionals to strip the tough New Generation 
finishes like the epoxies, urethanes and acrylics. 
Its super strength also removes up to eight coats 
of conventional oil and latex paints and enamels. 
K8-3 is a non-flammable, clear, non-staining, 
semi-paste formula. For use on metal, wood or 
masonry . . . indoors or out! 

Available at hardware, home center and paint 
stores or order postpaid from 


— "SE P Box 1879 Memphis, TN 38101 | 


Blow-up bag 
for take-home meals 


Does the take-out Chinese dinner 
get tepid before you can break out 
the chopsticks? Does the ice cream 
always melt by the time you get it 
home? 'This inflatable insulating 
container could solve both prob- 
lems. Its two layers of plastic open 
at one end. You insert the food 
package, and the inner layer wraps 
snugly around it. The flexible skin 
creates a tight seal, regardless of 


the container's shape. After closing 
the outer plastic envelope, you in- 
flate the bag, trapping air between 
the two skins. The air blanket 
provides thermal insulation, keep- 
ing the food at its original tempera- 
ture for an hour and a half, claims 
the inventor (Radio Electro, 22-26 
Passage, Malbuisson, Geneva, 
Switzerland). When deflated, the 
bag folds into a small pack that’s 
easy to carry and ready for instant 
use. The compact flexible contain- 
er could also be handy on picnics 
and camping trips. 


armed -— — ©. wm em wem. 
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Rotating rod 
draws drapes smoothly 


When you have to adjust the 
curtains, one screw is faster than 
two levers, according to the inven- 
tor of this novel curtain rod. When 
the rod is turned, it acts like a 
giant screw. Its helical grooves 
catch the curtain rings, propelling 
them along in the opposite direc- 
tion to open or close the drapes. 
The spiral for each drape has an 
opposite twist so the drapes move 
together or apart in unison. 
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Since the curtain rings ride over 
the passing grooves whenever the 
rod begins turning, there's no risk 
of damage or jamming—whether 
the curtains are fully extended or 
bunched all together at each end. 


Another advantage: The turning 
rod's auger-like action also makes 
the rings space themselves evenly 
in any intermediate position, ac- 
cording to the inventor (Marcel 
Lefebvre-Despeaux, Palais de la 
Scala, Monte Carlo, Monaco). The 
unique drapery rod is easily and 
simply rotated by two pull-cords 
wound over pulleys at one end. 


d v 
LAST TIME OFFERED 
IN THIS MAGAZINE 
AT THE OLD 1976 


d hd hd * 
NO I ICE PRICE OF $9.95 + .50 S&H 


OUR NEW PRICE WILL BE $12.95 + $1.008 & H 
WE HAVE NOT RAISED OUR PRICES SINCE 1976, BUT EVERYONE SUPPLYING US HAS: 
* Postage UP 6596 œ Stainless UP 65% e Aluminum UP 60% 


Bb ¢ Labor UP 30% œ Delrin UP 40% e Advertising UP 31% 
We stocked up heavily on materials in 1976. These stocks are now about gone. 


STOP DRIPPING FAUCETS 
FOREVER 


With Stainless Steel 


Guaranteed to work on any conventional faucet or we'll refund every penny. 


$9 


4 


U.S. Patent 
No. 3755876 


Guaranteed to last the life of your faucet . . . carries a no time-limit money back guarantee. 
If you want to permanently stop a leaking faucet, just changing the washer is not the answer (ask any plumber). 
Conventional faucet valve seats are made from brass and will corrode, pit and wear out, This is the cause of 90% 
of all faucet leaks! Replacing the washer may work temporarily, but only until it is again chewed up by the bad 
valve seat. With over 100 different sizes and thread combinations, replacing the valve seat can be both difficult 
and expensive — and you still end up with a brass seat — only to start the corrosion cycle again. 


NO PLUMBER — NO SPECIAL TOOLS — NO SPECIAL SKILLS 


With our VULCAN UNIVERSAL FAUCET RESEATING KIT you can stop this sort of leak FOREVER. You get 
8 universal valve seats made of high grade surgical stainless steel — the same 304SL stainless steel used in atomic 
reactors and submarines. Because of their strength and resistance to corrosion, we offer a no-time-limit money 
back guarantee. The installation tool which comes with the kit insures that the seats will fit perfectly any faucet 
that uses washers — because the Vulcan stainless seat mounts right in your old seat (you don't remove it). 


These seats come with 8 matching non-expanding universal mated washers made 
of Delrin® — a material so tough it is used in making gears. With these washers 
you also end the annoyance of old fashion rubber washers that swell and cut 
off your hot water — usually right in the middle of washing your hands or 
during a shower. 


HOW OUR KIT WORKS: A 
special hand tool cuts groove in 
your old faucet seat. 


UNSOLICITED TESTIMONIALS 


"Please send me your complete Vulcan Repair Kit. | loaned mine to a friend — 

you guessed it — never returned. | used it in my home and have been completely 

satisfied. No leaks and it really helps in the night, sleep peacefully now. Thank | 
you again for freedom from drips.” G.D.W. San Antonio, TX 

"| am more than pleased with both the method of installing and the results. 

This is the first time in three years | don't have either a leaking faucet or one 
that swells and cuts off the hot water." LM.C. Woodbridge, VA 

"Please send me one dozen Vulcan Faucet repair seats and washers, with 
adhesive. You may like to know that | have installed 4 seats from the original | 
kit and am very well-pleased and enthusiastic about your product." G.F.M. 
Sunnyvale, CA 

"This item, | have been searching for, for at least twenty years." 
Cleveland, OH 

“Your prompt revised instructions saved the day. Works fine! Will be happy to 

recommend your product to handyman friends and acquaintances.” N.S.D. 

Montpelier, VT 

"Some time ago | ordered two of your Universal Faucet Repair Kits and people | 
thought they were so great | have exactly NONE! I'd appreciate it if you'd 

forward me another kit... You've a wonderful item and everybody should 

have one to conserve water if for no other reason.” H.H.F. Hillsdale, MI 

“| have been using your universal faucet repair kit, and am amazed at the 

restoration of old faucets. | am in need of additional seat and washer sets. 

Please find enclosed check for 12 additional sets" H.W., Apt. Hs. Mgr. 

Seattle, WA 


Does not 
Does 


Delrin ® washer is universal.’ 
need to fill up washer holder. 
not need side support. 


A.R.S. 


Surgical PEN steel seat held in groove with space age adhesive sealant. 


If you follow the simple do-it-yourself illustrated instructions that are in- 
cluded with your kit, you can hardly go wrong. You can repair any standard 


"Several years ago | supplied all the fauests in my house with your seats and | 
washers and, | am glad to say, | have not had a drip since. Now, | have some 
other faucets to take care of and as | still have your tool all | need are some | 
seats, washers and adhesive. | am enclosing my check for an additional dozen 


sets.” S.B.C. Montague, CA 
“Kit works good, and your technical writer sure seems to «now his business.” 


faucet that uses a washer and seat — no matter what brand or age. 


THE VULCAN KIT CONTAINS: 8 stainless seats, 8 mated Delrinf washers, 
installation tool, adhesive sealant, illustrated instructions and an Unconditional 
No-time-limit Money Back Guarantee. The price of the kit — enough to repair 


S.G., San Diego, CA 


Please rush: 


O Vulcan Reseating Kit — Includes 8 stainless seats, 8 
Delrin & washers, 1 tube adhesive, illustrated instruc- 
tions — $9.95 + .50 S&H = $10.45 Total 

O Vulcan Reseating Kit — includes 8 stainless seats, 8 
Delrin © washers, 1 tube adhesive, illustrated instruc- 
tions PLUS 6 extra stainless seats, 6 Delrin ® washers, 
1 tube adhesive — $12.70 + .50 S&H = $13.20 Total 

D Vulcan Reseating Kit — Includes 8 stainless seats, 8 
Delrin® washers, 1 tube adhesive, illustrated instruc- 
tions PLUS 12 extra stainless seats, 12 Delrin 
washers, 2 tubes adhesive $14.90 + .50 S&H = $15.40 

L) 12 Stainless seats with matching Delrin & washers, 2 tubes 
adhesive — $4.95 + .50 S&H = $5.45 Total 


s | understand that my money will be immediately refunded 
sif | am not 100% satisfied with the kit. 


BEERDNHRUENMRBEENEESESEMRDEMUPUERBBARZESSSEEmERHSN 


"uwunpapaRSEREROENOSGSNMNXESBENOSOSENOSEEEBOS MAIL THIS NO- RISK COUPON TODAY ummumamcuGmumuums5uts5EBHEBRBEBDEBA&5sBAEBBEBEHBAADHESE 
Order today at the old price -$9.95 + .50 S&H for your future needs. 


Used in Thousands of U.S. Homes & Businesses 


B single faucets is only $9.95 + .50 S&H Vulcan Mfg. Co., Box 33, Dept. 
PS 79 Grand Valley, Colorado 81635 


* Kits mailed same day order received. 


VULCAN MFG. CO., Box 33, Dept. PS 79, Grand Valley, CO 81635 


Enclosed $. 1 Check or money order, Charge to my: 
(] Q8 master cHarce O ESS BANKAMERICARD 


Full Card No. 1  . . .— Expiration Date 
Canadian Customers Add Extra $.50 P&H to rates at left. 
Other Non-U.S. Customers Add extra $1.00 to rates at left. 


NAME 
ADDRESS 
CITY 


STATE. ZIP. 


ATTENTION: Apt. House Managers, Plumbers, Motel & Hotel Men: Send us 
a couple of old seats; we'll mount. two Vulcan seats FREE as a demonstration. 


z m "om vig Py yf Fi WU y P 


Pick up and go! 
YELLOWSTONE 


Send for free 1979 Catalog. 
18 pages, full color. 


Country Club and Camino travel 
trailers and fifth wheels, Capri park 
| modeland Cavalier minis. 

Name 


Address 
City - 
State ——— Lip 


Yellowstone, Inc. 

Dept. PS9A 

28163 County Rd. 20 W. 
Elkhart, IN 46514 


STAINED 


GLASS 
Send 50* forfascinating 


BIG Ip 44 KIS 
WHITTEMORE, Box Mt HANOVER, MASS. 62339 


10: IT-YOURSELF | 


FINE FURNITURE KITS 


e Heirloom quality 
e Solid 3/4" hardwoods 
e Easy to assemble 
e Many models 
+ Money back 
guarantee 
1| Factory direct prices 
Eur Prompt shipment 


Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-614 Emperor Industrial Park 
Fairhope, Alabama 36532 
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Wing-tip sails 


[Continued from page 69] 


Preliminary tests in the Cran- 
field wind tunnel were made with a 
one-seventh scale model of a Paris 
aircraft, an elderly French twin-jet 
business plane that the Institute 
uses for student training and exper- 
imental work. Adding sails progres- 
sively to the wing tips showed that 
a single horizontal surface with a 
span of less than half the tip chord 
gave a drag reduction of 10 percent. 
With three in place, spaced 45 
degrees apart, the reduction was 29 
percent. 

These promising results brought 
financial help for the project from 
Britain's National Research Devel- 
opment Corp., which made possible 
actual flight tests with the Paris. 
Sails for the jet aircraft have a two- 
foot span and a root chord of about 
10 inches. These fiberglass aero- 
foils are filled with plastic foam 
and supported by internal ribs and 
a steel spar. 

Three sails are fitted to each 
wing in the same radial layout as 
on the model. They are in echelon 
formation so they spiral around the 
tip in the opposite direction to the 
airflow, and none is in the slip- 
stream of the one ahead. They’re 
mounted on auxiliary wing-tip fuel 
tanks to enable temporary attach- 
ment without altering the plane's 
structure. 

Spilman was delighted with the 
flight performance, checked over a 
fixed course at different speeds and 
altitudes. Drag reduction was vir- 
tually the same as in the wind- 
tunnel tests, and further confirmed 
his theories. Two pilots flew the 
Paris, and both reported a notice- 
able improvement in low-speed 
handling during takeoff and land- 
ing approach. That’s because in- 
duced drag from a wing is propor- 
tional to its lift coefficient, which is 
highest at low speeds. The flight 
tests revealed a 21-percent increase 
in the aircraft's overall lift-drag 
ratio, a measure of aerodynamic 
efficiency. 


Refinements 


Later wind-tunnel experiments 
showed that lift-dependent drag 
can be reduced even more effective- 
ly when the wing-tip sails are set at 
smaller spiral angles. In one model 
setup, four sails are pitched 15 
degrees apart in a near-horizontal 
array. Spillman found that their 
length could be clipped to a quarter 
of the wing-tip chord, rather than 
just under a half chord as with 45- 


degree separation, so their zero-lift 
or structural drag was less. At the 
same time they extended the actual 
wing span, adding a bit of lift while 
still combing out the turbulent air. 
Next step will be to prove the new 
layout in flight. 


Sails vs. winglets 


There have been comparable de- 
velopments by NASA in the United 
States, where the small pro- 
truding surfaces are called wing- 
lets. The new Lear 28/29 business 
jet has such wing extensions, and 
Boeing plans to test them on a KC- 
135 military tanker. However, the 
U.S. concept is generally a single 
large surface, sometimes with an 
additional small one, which de- 
creases the vortex strength for a 
given lift. 

Spillman claims greater benefits 
from his smaller multiblade arrays. 
He argues that they have more 
impact on local airflow, and in fact 
recover energy from the trailing 
vortices. They also have a lower 
weight penalty for a given reduc- 
tion in lift-dependent drag. 

He sees exciting prospects for 
wing-tip sails, figuring they could 
give a fuel saving of seven percent 
on existing transports and nine 
percent on planes specially de- 
signed for the devices. Smaller 
wings and engines might be possi- 
ble, for these are now often sized 
for the high lift and thrust require- 
ments of takeoff. With smaller 
components, further fuel savings 
would result. 

Performance of high subsonic or 
supersonic aircraft could be opti- 
mized by varying the sail geometry 
in flight. The mechanism for this 
need be no more complex than that 
used for controlling flaps and air- 
brakes. 


Catch 22 

So what’s holding up the Cran- 
field sails? Like many promising 
schemes, the project faces a Catch 
22 situation. Manufacturers hesi- 
tate to fit sails to planes already in 
service because the improved wing 
efficiency increases stresses at the 
wing root to a dangerous level. And 
they are reluctant to risk designing 
new aircraft around these devices 
before their success is assured. But 
several leading airframe companies 
are following the development 
closely, and Spillman is hoping for 
a commercial commitment before 
long. | 


THERE ARE SIX DEADLY ASSUMPTIONS 
THAT COULD WIPE YOU OUT 


Economic Research Bureau Warns: 


..And You're Already Making Four of Them! 


(Washington, D.C.) A major eco- 
nomic crisis is about to hit the United 
States, and our government is not 
going to be able to head it off. This is 
the controversial opinion of Dr. Gary 
North, the executive director of the 
American Bureau of Economic Re- 
search, the nationally known research 
organization. In fact, Dr. North 
argues, the government's own policies 
are the source of the coming collapse. 

“The U. S. economy is a house of 
cards,’’ Dr. North asserts, ‘‘but people 
who didn't go through the Great 
Depression can't believe that such a 
thing is possible any more. We have 
raised up a generation of Americans 
who simply won't know what to do 
when the crisis hits. Their grand- 
parents remember what real hardship 
is, but the kids don't want to think 
about it.” 


“The Six Deadly Assumptions” 


Millions of Americans, young and 
old, are making assumptions about the 
future that are dangerously optimistic. 
Dr. North calls these ‘‘the six deadly 
assumptions.” A lot of people believe 
in all six, he says, and practically 
everyone believes in at least four. The 
six assumptions are these: 


1. “My pension can actually be 
paid off.” 

2. “The Social Security system 
isn't bankrupt.” 

3. “The Federal government in- 
sures the present and future 
value of my bank account." 

4. “A depression is impossible 
today.” 

guaranteed annuity is 
safe.” 

6. “The government will control 
inflation.” 


If you have made even one of these 
assumptions, and you refuse to rethink 
your premises, Dr. North warns, **you 
are headed straight for disaster.” 


“Special Report” 


Dr. North’s detailed predictions 
about the immediate economic future, 
plus his analysis of the six deadly 
assumptions and how to escape their 
consequences, are now available in a 
special report, How You Can Profit 
from the Coming Price Controls. 


The government will soon be issuing 
a new currency, he says: ration 
coupons. He also predicts crippling 
shortages. Whole sections of the 
economy will go bankrupt. Unemploy- 
ment in these industries will skyrocket. 
Businessmen who have not learned the 
techniques of capital preservation 
under price controls will have a terrible 
time. “As always, sharp traders who 
know in advance what is coming will 
clean up,” he predicts. 


Dr. Gary North 
Will the Government 
Suppress his Report? 


Dr. North claims that his special 
report gives you the techniques that 
will **beat the paralyzed markets.'' He 
says you have to know about timing, 
shifting markets, hidden sources of 
supplies, and barter. ''These tech- 
niques are really not that hard to 
master once you know what they are, 
but they aren't obvious to most 
people. You have to be taught.” 

Dr. North admits that very few 
people will take the steps necessary to 
protect themselves. ‘‘This is why the 
little guy always gets sheared. People 
refuse to act until it is way too late. 
They won't read a survival manual like 
How You Can Profit from the 
Coming Price Controls. But for those 
who do, and who follow its advice, the 
coming crisis should be a time of 
tremendous opportunity. For some 
people, it will be a true bonanza."' 


“The Government Will 
Suppress This Report” 


Dr. North is pessimistic about the 
long-run prospects for his report. He is 
convinced that the government will 
eventually take steps to restrict its 
circulation, ‘‘My report shows people 
how to beat the controls. The bureau- 
crats resent this. After all, what good 
are the controls, from the govern- 


ment’s point of view, if people know 
how to short-circuit them? That’s what 
my report is all about." 

About the time that most people 
finally figure out that a crisis has hit 
and that they desperately need the in- 
formation in his report, Dr. North 
says, the government will force it off 
the market. ‘‘People always think they 
can get special information anytime 
they need it, but they can't. If they 
wait too long, they will have to pay 
through the nose to get it.” 

There are still some important 
loopholes that the government has 
neglected to close, Dr. North insists, 
but they won't be available forever. 
“That’s why the people who act now 
will make the big money. Those who 
wait around will pay the big money."' 
If you hesitate now, concludes Dr. 
North, **you're asking for trouble.” 


Dr. North's special report, How 
You Can Profit from the Coming 
Price Controls, is being distributed by 
the American Bureau of Economic 
Research. It sells for $10. To order, fill 
out the coupon below. 

GUARANTEE: If the government 
should prohibit further sales of Dr. 
North's report while your check is in 
the mail, the American Bureau of 
Economic Research will return your 
check by first class mail within one 
working day of its arrival. The Bureau 
cannot guarantee to send you the 
actual report if the government acts 
before you do. Immediate action on 
your part is strongly recommended to 
insure that you receive Dr. North's 
report. 


American Bureau of Economic 
Research 

713 W. Cornwallis, Suite 734. 

Durham, NC 27707 


Gentlemen: 


Ship me Dr. North's special report i 
immediately. I’m enclosing my check | 
for $10, plus $1 for postage and © 
handling. 


Name 
Street 
City 


THE ALL NEW FLAT, CURVED, REFLECTIVE, 
| AMAMOREMIC LENSES 
GUE ST- STAR | eoueer ee 
MORE LIENT, 
TELESCOPES MOWEY, BETTER 
FIRST MAJOR IMAGE QUALITY. 
IMPROVEMENTS IN J E A PATENTS PENDING. 
300 YEARS. a | (usra, 79 vat. ack 


FOR AMALIA 


"TELE- POWER" LAMITEP. IWTROPUCTOAY Orge. 


^ MODEL EQUAL TD OME METER DIA, P 5,720. 

WD. Boca. - , 
(rarcwpasce) SEVDE 49. For 2 BOOKLETS, PLANT, PERM SION 
" FTD BUILD OWE TELESCOPE FQUAL TO JO eral 


DAMON, Deer. 666P. Box TOITE, Kansas Crn Mo. EPI 


PROFESSIONAL 
DISCOUNTS 


*, TEXAS INSTRUMENTS 
S^ electronic calculators 


THIIM ees .39.95 


TI-5015 Chrono Alerm .... 


Digital Watches! f 


, PACKARD 
HP.97.,. $584.95 
HP-31.E, . 40.96 

P. z HF-J2-E .. 65.95 

HP-67.... MATES: DO 

EUR NM HP-38-E .. 98.95 

We are HP's authorized franchise dealer — 

all accessories are professionally discounted 


Sharp, Lexicon (NEW), NSC 


HEWLETT, 


HP-10.. $139.95 
| .. 184.95 
. 144.96 

95 


Craig, Sanyo, Morsico-Phillips, Peartcorder | 
Record-a-Call, Code-a-Phone 


| Apple, Atari, Boris, Chetschallenger Randix 
ALL AT GREAT PRICES! Midax 
| WE WILL BEAT OR MEET ANY COMPETITOR'S PRICE 
IF HE HAS MERCHANDISE ON HAND. A// wrists shipped 
in original factory cartons with accessories according 
to manufacturers” specifications, CALL TOLL FREE 
| (800) 854-0523) (outside CA) or (714) 549-7373 (within CA). 
BankAmericard, Visa and MasterCharge; money order; pers. 
ck. (2 Wks. to clear); COD accepted. Add $4.95 for shipping 
in USA. We ship AIR on request. CA residents add 6% sales 
tax. All merchandise subject to availability. Prices good only 
with this ad for limited time only. Send mail orders to 
DEPT. PS-d' WRITE OR CALL FOR FREE CATALOG. 


FOOTIE EEE 


4 Stores in California — CALL: 
(714) 549-7373 (800) 854-0523 


The Touch. 


The Ultimate in 
Police Scanner 
Radios 


a — 
| am 


vu 
= 


Order 
».. Model K100 


2 me 


Price..$184" 


Regency expertise in space age computer technology now | 


brings the versatility of a totally synthesized scanner within 


anyones' reach. By merely touching the pressure pads, you | 


can receive any one of 15,757 frequencies in the public ser- 
| vice and amateur bands. You can search through entire 


bands for an active frequency. You can continue to search 
| or stop and store the new frequency which will be automat- | 
ically displayed in the LED digital readout. The display will 


also inform you of; Power Failures, All Channel Lockouts, 
Programming errors and Scan delay function status. The 
| K100 covers 30 to 50 mhz, 144 to 174 mhz and 440 to 512 
mhz. Use your Mastercharge, VISA card for fastest service. 
Personal checks are held for bank clearance. Price does not 
include shipping charges. K100 has a 1 Yr. Factory warranty. 


Order Yours Toll Free Dial 1 -800-255-6369 
SPARKY'S - Home Electronic Center 
| 11489A, Oak Park Mall 


Overland Park, Kansas 66214 
Send $2° for our Electronic Picture Catalog 


M | 
By Ke ec, 


SANE YOUR 
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the SNOPPING 


GN 
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YOUR PHONE 
CALLS ON TAPE 


Record incoming and outgoing calls automatically 
with this all solid state unit connected to your 
telephone jack and tape recorder. Starts record 
ing when phone is lifted. Stops when you hang 
up, making a permanent record. Easily installed. 
| No extra monthly phone charges. FCC APPROVED 
2-1/4 x 1-3/4 x 3/4 $24.50* 


| VOICE ; 
ACTIVATED,“ ^ 
CONTROL:: 
2-1/4 x 3/4 x 1/2" SWITCH : 
Self contained solid state, Excellent adjust- 
able sensitivity. Recorder activated by voices 
or other sounds. Uses recorder mike or 
remote mike. Great for home, business, etc. 


AMAZING ELECTRONIC > ru 


MICRO MINI MIKE 


Among world's smallest, solid state, self contained | 


eos WIRELESS MIKE, Mercury Bat, furm. Picks up most 
f : sounds and transmits without wires up to 300 ft. thru 
| | FM Radio. Tuneable. Use as mike, ampf., alarm & alert 
j | system, baby sitter, hot line, etc. ("Plus $1.00 Pstg. & 


Hdlg) Money back guarantee, California residents add 


lax. Free data. Mail order. Visa, M/C, Cod's ok, Quantity | 
discount available. AMC Sales, Dept. C, 9335 Lubec 
St, Box 928, Downey, Calif. 90241 Phone (213) 853-8519 


$18.95 
2-1/4x3/Ax 1/2" 


The amazing, 
rotating airfoil 


ROLL-O-KITE 


The unusual| design of this rapidly spinning airfoil 
makes it generate strong lifting forces. "A GREAT 
FLYER"! Feel the thrilling, whirling pull as it spins & 
climbs high into the sky. Amaze your friends as your 
kite soars above theirs! Quick, easy to assemble 
without glue or tools. 16 inch wide with 8 inch round 
ends. Complete with assembly & decorating instruc- 
tions. Eleven piece kit includes all fittings. Hand- 
somely boxed for fun gift-giving. An excellent 
weekend family project. 


xp. J $3.50 each, 3 for $10.00 
-Aa 150 yards of flying string —$ 1.50 
"Mu — 3 kites & 3 flying strings — $13.50 


Satisfaction guaranteed. Send check or money order to: 


| RAFCO Dept. PS-4 
3136 Kashiwa St., Torrance, CA 90505 


Canadian orders add $1.00 per kite Calif. res, add 6% tax. f 


BUY DIRECT 


=a, | | GARAGE 

Ja S. -* DOOR AND SAVE! 

j^ * RADIO CONTROLLED fram car transmitter or wall 
switch © SAFETY night and day year ‘round © SE- 

CURITY door locks tight when closed © CONVENIENCE 

in car control any weather * LIGHTING garage lights 

automatically € VERSATILE fits all lifting type. wood, | 


M metal or fiberglass doors sectional and 1-piece * EASY 


| HOME INSTALLATION in just 2-3 hours * SAVE up to 
5055 direct factory purchase and PP or UPS home delivery 
® GUARANTEED one yeor * FREE brochure 


@ HELPMATE Equipment Co., P5479, Baroda, MI 49101 | | 


Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 

3 year guarantee on fire box, coils. Uses 

liquid soap, propane fired. Weight 120 Ibs. 
» Auxiliary pump required on low water 

: pressure. 
WEDCO MFG. INC., Dept. S-7, 
Scott Lane + Box D, Jackson, WY. 83001 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service 

| inoperative hydraulic Lr an BIG opportunity for ambitious 
men. We show you H = in your basement or garage to 

earn spare time cash in an expanding industry. Don't wait, 

ACT NOW! Get the facts. : 

Write for folder No. PS4 and free bonus offer. 


q a P 

| * @ 
ay. y 
LJ 


* "EDMUND 
“SCIENTIFIC 
<: CATALOG. 


Explore Astronomy, Biofeedback, Computers, 

|» Health, Lasers, Magnets, Microscopes, Optics, 
Photography, Weather. . . Over 4,000 

E Fascinating Items, 

More Than 160 

Colorful Pages . . . 

The Exciting, 

a. TREE 

. Edmund 
+ Catalog! 


F » | 
LI 
* 


[] Yes! Rush me your FREE Catalog so that 
| can explore Edmund's World of Science. 


| fer Rush me your FREE Catalog so that | 


Name 
Address 


| 
| 
City | | 
| 
| 


Sat o s LL cc cd 

Clip and Mail Coupon Today to: 

= Edmund Scientific Co., Dept. N-08 
Edscorp Building, Barrington, N. J. 08007 
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STEAMER 


This steam engine is super easy to build because 
it's almost built when you start. It's made from an 
automotive air compressor so you only have to build 
a new valve mechanism. Use It for a steam boat; 
bicycle or even with an automobile alternator to 
power your house. It was atypical project described 
in Popular Machining, the magazine for the 
amateur machinist. Did you miss it? Weve 
reprinted the article along with complete working 
drawings just for new subscribers. Only $10 for the 
reprint, drawings and a year's subscription with 
Your Satisfaction Guaranteed — Check, M.0., VISA, 
Master Charge. 


Caldwell Industries 
603-609 E. Davis St. 
Luling, Texas 76648 


MAKE TIFPANY-TYPE LAMPS 


Enjoy foil stained glass crafting with our new palented system 
Build beautiful leaded, hanging domes and table lamps, many old 
designs, — Semi-KIT includes pattern on | 

melded FORM, accurate PAPER PAT- 
tx uw TERNS, INSTRUCTIONS. Send 50° for 
xoc 4 brochure showing 24 lamps in color, 
booklet on art glass, glass cutting his 

= catalog of kits and supplies. 


H.L. WORDEN CO. PS78 ESSAY 
509 118 MAIN ST. aoe : 
“GRANGER, WA 31312 


ort 
w fa. 4 xs 


Unadorned 
power tools 


ecc they do the 7 NI. 
same job as tools ^ 


costing up to 5 times as ‘much. Gf 


We skipped the chrome to save you money... but 
we did not skip anything on performance, Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low pricas, our tools are full 
scale and offer full performance and 

recision. 

ERE'S HOW WE DO IT...First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed. .and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price, 
We use no magic, let's be specific: 
SIMPLICITY ... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee packed by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 
LARGE VOLUME ... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 


STANDARD PARTS...Our designs use standard hard- 

mue items wherever possibie. By aviod- 

OF ing custom-made parts we pass on tre- 
He a mendous savings to’ you. 

Q If you are looking for power tools 

that perform like units costing many 

times our low prices, order today and you'll be one 

step closer to many hours of woodworking satisfac- 


tion, R ut »o 
JOINTER-PLANER .... 5:27 cat iron 


round adjustable tables. For planning, joints, bevels, 
Cuts to 1s" depth. Fence adjustable v to 50^. Steel 
Knives, dual guards. Use any mo- vA 

tor. Precision ball bearing indus- =u hai. 
trial model, $15.05 add'l, Wt. 19 
Ibs., f.o.b. factory. 


MOLD DI AAAA TUT 
TWO GUARANTEES 
10-DAY MONEY BACK GUARANTEE 


Try any of these power tools and com- 
pare it with any similar machine at any 


Mm. Brand new QD electric motor 
c deed si full 1 h.p. 17 Ibs. (Purchased 


separately, $39.85). With any $9480 


AMT machine here. 


8" tilt arbor saw. . . cro$s- 
POWER SAW ior ar lars Teale 


moldings. 
assembled with ground cast iron table, a 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l. 
Takes !A h.p. motor or larger, 
standard blades, attachments. ae 
a Wt. 22 lbs., f.o.b. factory. 


P FREE OFFER, 

| cabinet base "-— — 960 
with one piece of X4" plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $7.50 add'l. 


precision unit. It changes 
from horizontal to vertical in 
includes 4" x 36" sanding 
or larger motor. V-pulley drive 
and multi-purpose drive pun 
Disc sander accessory, $14.50 
add'l. Mitre gauge, $2.95 add'l. 


18 Ibs., f.o.b. factory. $9 950 
3° WOOD LATHE 


units. Sturdy cast iron 
Lever action tail stock, æ 
two-speed pulley, fits 4 
any motor. Set of 3 | 
high PUN turning chis- ! 
els, add' 

face plate, $2.90 add'l. 15 Ibs., f.o.b. factory 


y iar Pow 


BHI SANDER ; 


sander 
Uses Vy hp 


seconds. Heavy, 
belt. 


" swing. Same pre- 


cision y^ speed as $40 
steel bed. 


with tubular 


m 


. xa 12" swing. Industrial 
size, does same job as 


turning “chisels, $/.80 
"Il. ace gro 
$2 i5 mar 30 I 


Set of 8 turning chisels $20.90 


DELUKE BALL BEARING 4° WOOD LATHE ov 


' swing, similar to 4’ model with heavy duty, double 


Shielded 


QUO 


Nuda d -for-lifa e Hin i 3 high speed 

turning chisels, $7.80 add'l. 4" face plate, 

$2.90 add'l. 30 lbs., f.o.b. factory. 356600 
Makes beads, coves, 


WOOD SHAPER KI moldings, tongue- 


price. If not satisfied, return it for 
prompt, no questions asked refund, We 
pay the return shipping charges. 


 1O-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carries a one 


u 


MW 


l 


Great year tee) which be inopera- == 

traction, power. > P ive for any reason wi ten years | and-groove joints, etc. Accurate cuts at high speeds, 

Bui id Dür own 16 h ; after purchase date will be repaired or f= eale greasea-Tor-TmTe ES. 
| ud y p. replaced by the factory with no cost to j Less wood. Takes 14 h.p. motor or lar- 

tractor. Factory direct savings. Field | the purchaser other than postage. =] | ger, standard cutters. Optional hold 

proven. 30 attachments — mower, snowblower, AMERICAN MACHINE & TOOL CO. | down assembly, $4.50 a d'l. 9 Ibs., 


[err tools. i2-pg. Catalog — 50g; buiid-it-your- 
self Plans — $7.00 (refunded on any purchase). | 
| Struck Corp., Dep PS49T „Cedarburg, Wis. 53012 | 


f.o.b. factory 


BUY DIRECT 
..USE THIS HANDY 
ORDER COUPON 
NOW TI 


4th & Spring: St., Mosi Pa. 19468 


$9990 


Tih 


AMERICAN MACHINE & TOOL CO., Dept. P549, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $ 1. . . -. .or 
$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions pues. CT $34. TS i 
[] 8” Power Saw at $39.60 otor 80 (with other item 
[] Standard Rip Fence at $6.50 [] Wood a $39. da (purchased separately) 
[] Long Cabinet Rip Fence at $7.50 O Opt. APT SI at Sean bi $4.50 
[] Ball Bearing Spindle at $9.75 ne Swing + Latte ct eed oo y at 
D E eee ate AaS ment at $14.50 — [] 127 Swing 4 Lathe at $54.00 
n Xi ter Planer at $49.85 "Eus C wage Pinte S200 7 d boo like 
ointer aner a 
1 eminem EET AES 


= 
— 
= 
— 
-— 
= 
— 
-— 
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= 
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] Record telephone conversations in your 
office or home. Connects between any 

y cassette or tape recorder and your 

J telephone or telephone LINE. Starts 

] automatically when phone is answered. | 

] Records both sides of phone conversation. 

| Stops recorder when phone is hung up. 

| This device is not an answering service. 


Super Powertul 


Wireless Mic 


| 10 times more powerful than other mics. NAM 
a Transmits up to ' mile to any FM radio. 
Easy to assemble kit. 15V battery (not incl.) ADDRESS 


] Cail (305) 725-1000 or send $18.95 + $1. 00 shipping per Item | 
to USI Corp., P.O. Box PS-2052, Melbourne, FL 32901. 

| COD's accept. Es catalog of transmitters, voice scrambiers | 

ther specialty items, enclose $2.00 to USI Corp. 


PELE LUTE ss 


— iiit 
l 


spe ee ———— ee Y Y Y I mn 
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_ NOW COMES IN 2 SIZES: 
PONY FOR SMALL GARDENS, 
HORSE FOR LARGE GARDENS. 


Start your own ' 
money making business! A 


Hundreds of Belsaw trained men 
have succeeded in this lascinaling 
and highly profitable field... 


YOU Can Do It Too! 


Never before have money-making oppartunilies been sa 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandtold as 
millions seek more protection against rooming crime, 
Yat there's only one Locksmith fer every 17,000 people! 
Train FAST at Home - Collect CASH PROFITS Right Away. 
You're "in business" ready to earn up to $12.50 an hour 
a few days alter you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME In-spare- 
time—or fulltime in a high-profit business of your own, 
Hundreds we've trained have done it, So can YOU! Ali 
tools plus professional Mey Machine given you with 
course. Thess pius practice materials and equipment, f ; 
plus simple, illustrated lessons, plus expert supervision, Tells how you quickly 
= RET COLIN guidance will enable you to KEEP train to be your own boss 
HE MONEY COMING IN! Ideal for retirement—good i 
wbs too, SEND FOR EXCITING FACTS—No Obligation! ^? Pbi eiiis 
ALi SPECIAL TOOLS AND EQUIPMENT INCLUDED! x ipod business 0 
ur own. 


dap “a = 
: E! P = iH E 1 x a TUR P 
Earl -——- a a dos Ie 


PRO KEY l Send for your So easy to. handle you guide it with just 
MACHINE 9 Ron capy Today one hand. And now the Troy-Bilt Roto 
YOURS Tiller-Power Composter is yours in 14%” 
TD KEEP! gs ethene and 20” tilling widths. For complete de- 
This Pre Key Machine Study Council tails, prices, off-season discounts, send 


vum. E  NORISK BELSAW INSTITUTE 
ay entra wilh paor raining TRIAL! 110A Field Bldg. 


Fied eat ali shout H! Send (ar 


details! Lud Ci ALT 64111 


coupon below for free booklet. 
Troy-Bilt, 102nd St. & 9th Ave.. Troy, N.Y. 12180 


ae ey ee 


| Troy-Bilt Roto Tiller-Power Composters, Dept. 90024 | 

FREE! BELSAW INSTITUTE | em WR PP TOER IR ! 
| ; | . J Please send the whole exciting story of Troy-Bilt" 

110A Field Bidg., Kansas City, Mo. 64111 i - Roto Tiller-Power Composters, including prices, i 

Please rush FREE Book "Keys to your Future." specifications and off-season savings. ] 

1 | i $n (Please Print Clearly) 
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24 inch Band SAW CUTS TO CENTER OF 48 inches 


1 inch Strip Sander 
Completely enclosed 


Roller guides 
Upper & Lower 


b: pii a 
TAERE TA 10" Disc Sander 


3 & 4 inch SER ER SREB EEE REE RRs 


à) Belt Sander. A FULL LINE OF RUGGED 
sssssnussnonnsnunonnnennnnanaassnnnnsuanunng ALL STEEL TOOLS: 


DU-ER TOOLS — RUGGED ALL STEEL — . 24 inch Band Saw ...... 199.95 

BALL BEARING — EXTRA VERSATILITY « 12 inch Band Saw ...... 149.95 
a Du-er's 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe 
* versatility of an industrial tool at a price he can afford, the «= Ball Bearing .......... 89.95 
: * quality that is demanded by industry. The Band Saw, oneof «a 3 inch Belt Sander 
: the best cutting principals for wood, metal or plastic, has § Ball Bearing .......... 24.95 
= been limited in use because of the depth of throat. The * 4 inch Belt Sander a 
a B-24's Big throat and new drive feature gives longer blade = Ball Bearing .......... 39.95 ; 
: life, cuts metal, wood or plastic. : 8 inch Tilting Arbor - 


a 
» Du-er tools are fabricated of Heavy Gauge Steel, 30 years | i ree 99.95 ; 
. experience developed new engineering features with 10 inch Disc Sander a 
= accuracy, and ball bearings for added quality. Extra features Table Model .......... 69.95 

s created by manufacturing know how makes Du-er tools 
s available at exceptionally low prices, yet no quality is 
s sacrificed. 


1 inch Strip Sander... ... 69.95 = 
Deluxe Stand for all . 


TOONS ooo repu .. 39.95 
= s You can order direct from Factory where there is no Dealer Utility Stand ........... . 24.955 
represented . . . Free Information. al 


sansssasessssnannasasansansssnnssnnnunsssusannnnsunnnnnnnansnuanasaaan 


DUER TOOLS, 5448 Edina Industrial Bivd., Minneapolis, Minn. 55435. 
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BE A 
CHIMNEY SWEEP 


DE eS a MEER: cma mere ET 
Your Own Business: A chimney sweep can clean a chimney 
with the August West" System in one hour. Matianally, the average 
charge is $40.00. Many sweeps are making over $1,000 per week! 


A Growing Need: 

The energy crisis has 
resulted in a dramatic ` 
increase in woad burning. 
Wood smoke deposits Ham 
mable creosote in chimneys 
Regular cleaning is necessary 
to prevent fire damage. 


The August West* System: 

More sweeps use it than any other method in 

Ihe country. 

Send for our free booklet, or call TOLL FREE 

any time and ask for "The August West Story." 
Ask for 


800-648-5311 ^ 


[Im Nevada (BOO) 992.5710) 


August West Systeme, Inc. 
Bos G60 P5. Westport CT 


TUNE YOUR GUITAR 


Like A Professional 


This new invention is ideal for every guitarist ... begin- 
Stee ner or professional. Six prece tuned reeds make 
exact tuning a snap. Just clamp onto vour guitar, 
then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates. Just as 
ae easy as that! Ideal for 

bands or combos.Tunes 
ee all instruments to exactly 
“aes same pitch. Gift Boxed. 


$8.95 plus $1 


—á€ and handling. 
Monev back guarantee. 


ED SALE Si Studio 3 854- D Crand Island, Fla. 32735 
BASEMENT TOILET 


Flushes up to existing sewer or septic | 
tank by powerful, self-contained pump | 
operated by normal water pressure. No IM 
digging up floors. Clog resistant, easily 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 

DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


X MIN NEW FOR 19 99 X 


THE COMPLETE GUIDE TO 


ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 


The 'All-New' 1979 KIT CAR GUIDE has it alil 
More than 110 exciting full-size sports car kits © 
In-depth articles * Detailed reviews * A giant New 
Directory Section + Hundreds of photos never 
before published * Up-to-date price comparisons 
* How-to's © Specifications * Do-it-yourself 
features * Parts + Gadgets « Accessories è And 


D $7 Postpaid O $9 Rush Mail & Foreign 


Send Today To: AUTO LOGIC, INC. 
P.O. Box 2073, Dept PS49 
Wilmington, DE 19899 


name (print) 


address 


city state zip 
14 Day Money Refund If Not Completely Setiefied 


Ñe ee — am —— um a um n we n nn n 
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RICKA DUO-WHEEL CONVERSION 
| KIT AND FIBERGLASS FENDERS 


New wide tire adap- 
ters & fenders to fit 
most mini - V2, 34 & 
1 ton trucks. Simple 
bolt on installation. 


Increases traction, 
tire capacity & life. 


— RICKA MFG. 
Vs DEPT. RPS-4 
Pequot Lakes, MN 56472 


TIRED OF HIGH 
INCOME TAXES? 


If you are a middle income individual, you 
are paying more than your share of income 
taxes. You CAN do something about it. 


For more information, send $2.00 to: 
L.I.T. 


P.O. Box 703, Cheyenne, Wyo. 82001 


] WIRELESS 
MIKE 


[ The ONLY FM wireless mike featuring micro- | 

} miniature size, on-off switch, hi-fi response 
and easy tuning. Transmits sounds up to 300 ft. 
thru your FM radio. Use as remote mike, inter- 
com, babysitter, alert/alarm syst., hot line etc. - 
For fun, home, office and school. Great at par- Et 
ties. Only $24.95 « $1.50 post-hdlg(batt. incl.) Gi 


NEW! VOX-VOICE 
OPERATED SWITCH 


A built-in microphone makes this VOX superior. 

Automatically activates cassette recorder or 

=| movie cameras (having a remote control jack) 

by sounds or voices. Sensitivity adjusts from 
whisper to loud, Use in home, office, car. Far | 

dictation, meetings, seminars, security and 

crime detection. Only $29.95 +$1.50 post-hdlg.(Bat- 


SIZE Eve TYS 


tery incl.) Order Today. Mass. res. add tax.Qty. discs. avail. Call f | 
I for MC, VISA or COD orders. 65 page catalog $2, fr^ “ith order. | 


GL C&L MARKETING GROUP, Dept. PS-4 
| 50 Hunt St; Watertown Mass. 02172 (617)926-2055 


THE ORIGINAL 


BASEMENT TOILET 


Genuine P orce lain 


FLUSHES UP TO 
SEWER OR SEPTIC TANK 


-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! 
Write McPHERSON, Ince., med PS 
Box 15133 Tampa, Florida 33654 


Send Today For 80 Page Color Ga of 
Log Homes. Only $9.95 Postpaid. 


EUREKA LOG HOMES, INC 


Berryville, Arkansas 72616 


Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use. Thumb control switch, off- 
set pad for 4 way flush sand- 
ing, 12,000 OPM, 100% Ball 
Bearing, 5/64 Orbit. 

Direct Motor to pad design. 
Pad size 4V5"" x dta", Add $2.00 
for shipping. mee $69.99. 
4480(330)-R7 . .... ..... $49.98 


'SILVO (BRAND NAME) TOOL CATALOG; 
THOUSANDS OF EXCITING TOOL VALUES: 4 


Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 


well, Dremel, Skil, Nicholson, Disston, Millers 2 


| Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 


Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 2 


Wiss, Channel-lock, General, Pony Clamps and 


many Nationally Advertised brands of tools and 4 | 


supplies. We ship Coast to Coast at prices hard 


to beat. Send $1.00 for our big SILVO TOOL: 


CATALOG today. MU | 
SILVO HARDWARE CO. 


107 Walnut St., Dept. PSS-4, Phila., Pa. 19106 j 


BIG SPRING SAVINGS NOW 


smart boating without high cost or constant expense. No need 
for 'big rig' burdens. Go when and where you please, 
efficiently and carefree with your compact and fabulous 


| for YOUR Sport 
and Family 
Recreation. 


fits in every home or car 
America's foremost small Craft in many styles and 
sizes from | lo 4 seaters, provide smaother, faster 
ride with | to 10 HP motors, Yacht-smart sails or 
lightweight paddles: available either FOLDING or 
rigid PORTABLE in prefabricated Kits of Factory 
Finished in ali colors and brilliant Deluxe. or subdved camouflage. 
In 4 Winter evenings 


or 2 Rainy days, 
complete the 
Fabulous 
Glider 
from 


Easy Prefab 
at $168. NOW! 


ACTION color CATALOG - 
FACTS & FIGURES FR cE 


NEW 
Smart 


speedline 


Kayaks 
JUNIOR 
PRENIE ABS Mail coupon or address to: 
IFFY 3/92 Folbot Corp., PS479  Chorleston, S. C. 
CAYAT EM COQUE Repente 
16 feet long ! NAME " 


i 
| ADDRESS 


Basic Kit 

from $ 
| YACHT-SMART SAILING 
Large Dacron Sailrig, $185 


—— — € Á— 


l 

| CITY 
i 

wu STATE 


EASY WITH A 
NH 


—— ei RB Er 


Full track popen outpulls, outpushes, outworks wheeled 
garden tractors especially in slippery conditions. Kit type tractor 
(can be easily assembled on a weekend) saves you money (buy 
factory direct). 16 hp., 4 speeds forward and 1 reverse. Over 30 
heavy-duty attachments incl. moldboard plow, dozer blade 
snowblower, mower, tiller, hydraulic or electric front-end loader, 
backhoe. Similar attachments available for our lower cost, 
- highly popular Mini-Dozer. Both Tractors offer you great odd job 
4 and resale opportunities. Send now, to 


Fenn ee en mun a ee 


į STRUCK KIT, Dept. PS49 Cedarburg, Wis. 53012 i 
| O Catalog showing Struck Tractor Kit construction & J 
| uses (specify Mini-Dozer or Magnatrac) — 50g. Both J 
! catalogs — 75¢. [ 
[] Plans for fabricating Struck Tractor (specify Mini- 
! Dozer or Magnatrac) from local materials —$/.00. i 
j Both plans —$1000 (Refunded on any purchase.) i 
- OUT Ros a a - 
Addr Sanh Se 

i e55 j 
| i 

aJ 


B Sulle. ZI. RR 
LES INVITED 
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(DEALER LNQUIRJI 


Lightweight...Sensual...Adjusis to your comfort. An ex- 
perience in rest or play unmatched by any other support 
structure. Takes the seasickness, immobility, and weight 


Please send me the following AIR BED(S): 


out of waterbeds, yet offers the same "give and take" sen- O Twin-39" x 74" (Item 2339) $49.95 
sation. Two people can sleep on a full, queen or king size LJ Full-54" x 74" (Itam 2354) $69.95 
bed undisturbed by the other's movements. The a coil O Queen-60" x 80" (Itam 2360) $79.95 


construction, with multiple controlled air chambers, sup- 


L] King-74" x 80" 
pu your o every. and Miti i ng p 


(Itam 2374) $99.95 
Add $4.95 per bed for shipping = insurance. 
O AC Air Pump (item 0004) $29.95 
O DC Pump-plugs nio auto cigarette lighter. 
(item 0005) $29 
Illinois Mera include 5% sales tax. 
O Check or M.O. Enclosed 
O Charge My Credit Card: 


| 
| 
| 
Lj American Express CO Mastercharge O Carte | 
| 
| 
| 
| 


The AIR BED i: is the most revolutionary and luxurious way 


to spend a third of your life. You are gently but firmly sup- O Bank Amer./Visa © Diners Club Blanche 


ported by 100% air instead of metal springs and stuffing. f CardNo. Exp.Date 
Many chiropractors agree the structured Air Bed has un- g Name 
precedented orthopedic value as a permanent mattress. | 


Address 


Store it on a shell, take it camping, use it in your van, boat, | 
City 


summer home, on a lloor or in a frame. Sunbathe and float 


on it. All 8" high standard sizes: Twin-39"x74", Double- Zip 


54"x74", Queen-60"x80", King-74"x80". Inflates in min- * State . 

v with - m pump or cannister vacuum. (Bed comes Signature 

with adapter) Durable auge poly vinyl cleans with soap € 

and water. Repair kit included. High Powered Air fano PSMC-091 9 CMI 1978203 
AC pump operates from standard electrical outlet CREDIT CARD ORDERS | lilingis-312 595-0461 
pump operates from auto cigarette lighter. $29.95 each. CALL TOLL FREE 800- 323- 2272 Telex Orders: 25 € 


Do not be confused by inferior imitations. This is the g 
| original, permanent, red velveteen airbed...once posan as 
high as $119.95. Try it for 10 days at our expense. em are 
not satisfied, return It within 10 days for a refund. 


790 Maple Lane Bensenville, Il. 60106 


Cont temporary 


Inc. 


he ' SER” allows you to.operate three ONLY 
phase motors 4 thru 7% horsepower from 220 
volt single phase power sources. Rugged — heavy '49^ 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Fiberglass 
Travel Trailer 
Kit 


The NSCC dealer who cleaned 
the exterior of this brick 
building averaged 


'g 


Another NSCC dealer cleaned 
this house and averaged 


s7 87 


Imaiely GÖ lt, 
itch wesghti Esaaly pulled by small and beg cars. 
Agtembled in about 3 days with manua, AU hardwork completed 
at lactory 


| iepa 4 Compact, bghiemght. Weigha approx 


about B5 ibe 


No special loos, Summer cocina: winter warmth 


| NEED THREE PHASE POWER 


with dual wall construction. Fully equipped, Furnilurg moulded 

into interior walls. No screws or rvets to loosen. Write PER 
Burro, Dept. P$-4, 1414) dist Ave. No.. Plymouth MN j 
55441 for full color catalog. Please enciose $2.00 for HOUR 


™ Print For Profit 


Cards, Stationery, Envelopes, Adv- 
erc eig labels, tickets, Q. L cards 
announcements, greeting, sympathy | 
prayer cards, tags, etc. ave money. 
Own a Printing Business 


&' We supply everything direct from 
| factory only. Easily followed rules. 
Also raised printin ng like engraving: 
Have home shop. Add to income. Send 
one for catalor, KELSEY PRESSES 

79- cD, Meriden, Conn. 06450 


Your area is a "Gold Mine" 


The profits in this new servise business are fantastic: 
| A proven dealer, John H. “grossed over $1000 a 
| week in his first month." Another, Richard V. ' ‘made 
| $485 profit in one day, in cleaning a home.” The 
National Surface Cleaning system removes years of 
grime instantly and geriet The chemical does 
the work, not you! The simple spray-on, rinse-off 
method cleans brick, stone, aluminum or wood 
| siding, steel and concrete, etc. A demonstration 
| makes the sale, NSCC provides equipment, chemicals, 
complete training. No franchise fee. 


Replacement chain, guidebars, sprockets, 
other parts at substantial savings. Also 
professional sharpening equipment, ser 

vice tools, All first quality. Guaran- 
1. FREE CATALOG. Stores, 

ive sales tax number for 
special dealer information. 


, | R PARTS 
Dept. KD82 Erie, PA 16512 


New NSCC dealers have earned as much as $42,000 net in 
the first year of operation. THEY'RE CLEANING UP. . . 


YOU CAN "CLEAN-UP; TOO 
AS A NATIONAL SURFACE CLEANING DEALER 


FREE 
WOODCRAFT 
CATALOG 


A complete line of ready-to-assemble 
quality furniture and accessories in a 
variety of woods—oak, cherry, walnut, 
birch and pine. 
Includes grand- 
father clocks, 
music boxes, 
roll-top desks, 
gun and tool 
cabinets, deco- 
rative wall 
hangings, 
panen, even 
iffany lamps. 
145 items in all, 
Build any of 
them at a frac- 
tion of store- 
bought prices! 
Easy to assem- 
ble. No special skills or 'todls needed. | 


Mail Coupon for FREE Color Catalog a 
or call toll-free 1-800-247-5018 Sap 


ae mms a ma c am 


á 
vui a uh | 


| Woodcraft Collection NM7 | | 

| 1400 North Fruitridge Ave. i | 

Box 1174—NM1, Terre Haute, IN 47811 | 
Please send me my FREE color Wood-  ; 

i craft Collection catalog. | 

| Print i 

| NAE n i 

| Address.  — At i 

| City 

- Stat P— | 

= J 


z 
| @ 
"Jj 


r 
| 
| 
Ì 
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l 
| 
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What's the most You've Earned per Hour? 


Call or write at once for complete information, 


Write or call Mr. David A. Sheridan (2176) 282-4727 
NATIONAL’ SURFACE CLEANING CORP. 
959 Commerce Parkway. Cieveland. Ono 44128 


PS-4 


“Cleaning the Face of Ihe Nation" 


Hime 


Agarri 


Slate 


City 


ABEA C 


SD & Fen wD 


yaaa SAVE up to 90% 


, “Do It Yourself aerosol, uses money sav- 
i if in 


g bulk materials. Propelled by com- w ay = m 2 
pressed air (like filling your tire) simply z VT. SURPLUS | SOLDER CREAM 
te tenes Dun of at Day Va tela, | | | GOV! ! | EE the new, quick, easier way to solder B 


except paint. No waste, dilution or pollu- | 


Surplus and other bargains galore! 


! | | Industrial, mfg, marine, aircraft, 
Mi Steck tex wat d one. Fat | | auto, hardware. A must for hobbyist, E You can now apply solder with just the 
$24.95, Send check with order, save ld mechanic, handyman, outdoorsman. E squeeze of a tube. The solder is in a paste 
pesticides, cleaners, sanitizers, polishes, | Our 34th Annual Catalog. Send 50¢ form, premixed with just the right ratio of 
degreasers, hundreds of uses. Only à today (or $1 for extra fast delivery). fi Its : T "oo 
C.0.D. charges. Ze | flux. Its tacky consistency "holds 
AIR O SPRAY, Nilsen Mfg. Co. P.O. | || AIRBORNE SALES CO. components temporarily 
| Box 127, Haines City, Fla. 33844 ' ; : 
A PO Box 2727.6 UE. cn CA 90230 prior to heating. 
= meee Available in 
3 alloys to 
Build your own 110-Volt Electric meet most 
Piant from used parts. Will oper- applications. 
ee ae SES Electronic/Electrical: A 60/40 alloy with 
v LEARN DRAFTING AT HOME Plumbing & rosin flux for all types of wiring. 
Fu ae Train at home in Senes & Sheet Metal: For most metal 
"y "fend WV Drafting “Ca pining app applications poe aluminum. & 
reer Tor Gi à WA benefit Silver Jewelry: A tin/silver 


alloy with — Ld contains no lead. Blends in 
50 well, you can hardly tell where its been used. — 


ORDER NOW ow *7 .50 for all 3 B 


PLUS Bonus Pak of Emergency Solder 
A tlat tape-like solder that melts with a match. [| 
Ideal for most on-the-spot emergency repairs. 


ARTING 


DO YOUR OWN CONCRETE | Mr 
WORK AND GET PRO | IFREE! NORTH AMERICAN SCHOOL OF DRAFTING, Dept. F039 
RESULTS EVERY TIME | {CAREER Xitt_ _ 4500 Campus Dr, Newport Beach, Calit. 92663 __ 11 


You'll never leave ne car lights on 


| 

eem | 

I 

[R5 * ! 
E 

| | 

STATE —İ 

| 


Build cement floors, patios, walls, A Popular 


in with Light Álarm! Electronic 
driveways and dozens of other Science again with Lig 


QUEM sounds alarm whenever car 


| : Boo tion is turned off with light MULTICORE SOLDERS 
Step plans in HOW TO WORK Easy to install . tits any car Or truck DEPT. B, WESTBURY, N.Y. 11590 
siop piane m with 12 volt electrica! system. No O Send me all 3 solder cream alloys at the special ï 


more run down balleries. towing Or 


WITH CONCRETE AND - 
MASONRY. 


price of $7.50 and include my bonus Emergency a 


jump-starting' 


| Enrnichco 3 $6 Money back 60-day guarantee $6.95 Solder 
Learn to build strong, 1023 Fairlawn ea or 215r $13 Add 55 ea shippin al 
level forms. Find out how Duncanville Tx Texas residents add 35 ea stale ol ee EE RC—— 
to buy, mix, cure, pour and 75116 lax Send check ormoney order to W 
- CU en E 


trowel cement, plus how 
to get interesting designs 


i OTYISTATERIP . LL — — À—B—J— snm 
and textures. Much more! f Wi f- 


Price Includes shipping and handling. Send Check or 


Over 200 photos make it | Ph NE à; $ Handy 40"x20" black canvas car- Money Order. N.Y. State residents add approp. 
easier than ever. 4 a rier w/hardwood handles. Plus: 

To order, send check or | QUEE PT | "Howto Burn Wood & Fight Rising 
money order for $3.95 to: i : 3 l | Fuel Bills." 


POPULAR SCIENCE BOOKS | 39: | bt! Both for only $9.95. 


Manha P92P, Box 226 
asset, N.Y. 11030 


Thermograte Ent., Box 43021, St. Paul MN 55164 


ForA Snare or z 7; Time Business, There's G an 


oney In Sharpe ing 


BE YOUR Now you can cash in on the huge demand 


@ sos: f for SHARPENING SAWS and TOOLS. 
| EARN $5 to S8 An Hour Sparetime 


All over America, in small towns and big 


cities, people just like yourself are earn- FREE BOOKLET 

ing big money in the saw sharpening mA This booklet tells 
business. Industry, home handymen, pro- | x -i how to start your 
fessional carpenters all need their equip- | i , own sharpening 
ment sharpened. Its a business that's aerate it cot 
growing every year. |) MEET | itably: who your 
Foley will help you finance you and shów - b potential cus- 
you how to start and maintain a profit- | | e —_ hber der 


able sharpening business of your own. | U money you can make. 
There's no huge inventory to carry. You | 
can set up in your garage, basement or Send your name and address to: 

| | spare room...wherever there's electricity. Foley Manufacturing Company 
has C You can start earning profits as soon as 1727 Foley Building 
For you receive your equipment. Minneapolis, Minn. 55418 


| Send 


Wet À. MANUFACTURING CO. 
Free Boon! | D> — 1727 Foley Bldg., Minneapolis, Minn. 55418 g 
i ' | COUPON | : Please send me the tree booklet "Opportunities H 
| i: jah sams cabin ik TODAY! In A Sharpening Business Of Your Own.” ü 
| SHARPENING RPENING , CLIPO : Get FREE nin MM CD o n I 
| S |. THIS COUPON TODAY - oem Spp i 
-- | ORCALLTOLL FREE BOAT s — i 
c | . 1-800-328-7140 Tn eco Fw My Phone i 
| — È (Except Hawaii or 0 e rrr PTT ae I 


C OMPLETE 
COURSE 


ait CON! ames Lott Mera CAN OP eG It" LOCHI api A miri 
COUNM C covert i08 sind wai LIIL MI Sg Ae a Por 


F 
Today à ttaned Locksmith can just about i NA 
average 


TOMA L an 
| i PO BOL J 
whe hs Own behel Lockemitha ! DALLAS, ae A EET 


$15.00 an Hour Learn al home - Earn as you 1 sic coves’ T) 4o oe o 


learn. Fas! easy Course Inhalt Wang you Dy AMO TREE T 
Gong Al keys. locks picks car tools and ' 
special equipment supphed Zooming , 
| crime i$ everywhere everyone if Seeking , ADDRESS 
greater protecon. Cash in at once, train. T 
at home - Earn extra $88 right away. Send à 


for exciting tacts and a Free Lesson: No , STATE Té rar o d 

| obhgation or Send $39 95 for complete Kit s aama aa 
I MARTEN CHARGE - -BAMKAMERICARDI 
HELT EI MEE 
fi 


À $175 stipping & handing Tenas rese 
dents add sales fax COD accepted. 10 


AAA LAAL————————-—-——- 


HARDWOOD VENEERS 
| BREE & LUMBER CATALOG 


! 
| lumber 
Lb talog now and t special bonus 
i 
| 
| 


25°, Hurry! 
BOB MORGAN WOOD, Dept. PO2KOS 
1123 Bardstown Rd., Louisville, Ky. 40204 J 


ION GENERATORS 


Air-ions are continuously created in nature by the split- 


ting of water droplets in a waterfall, by ultra-violet light | 


and by natural radio-active elements in the sod. They 
are the electrical constituents of fresh, invigorating air. 
lons can effect the health, well-being, efficiency, emo- 


tions and mental attitude of human beings. Find out 
| how a lack of ions may be making your life miserable 
and what you can do about it. Request our FREE 


ALTERNATIVE ENERGIES UNLIMITED 
8135 Big Bend, Box D St. Louis Mo. 63119 


"muaanma"RREMEGEEETTTTESG 


4 


BE A LOCKSMITH_ Par Molder Saw 


Now you can use this "ONE power- -feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 


—ALL popular patterns. RIP- PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. You can own this power tool for only $50 dawn. 


30-Day FREE Trial! excirina Facts 


| NO OBLIGATION-NO SALESMAN WILL CALL 


BELSAW POWER TOOLS CO. 


RUSH COUPON era 
TODA Y! > A MES the, tie. sani 


av a BELSAW POWER TOOLS ! 


fz 920A Field Bldg., Kansas City, Mo. 64111 g 
iO OYES Please send me complete facts about p 
n PLANER - MOLDER —SAW and 

: details about 30-day trial offer. 

I 

j Name 

| Address 

icit 


T 


pem r7 Mirecle of Modern Miniaturizatic ' a SS SS as "o — — 


" er NE Red o aaa l 
i Now One Free Phone Call ictor 
- triangle 

! Can Bring You the Safety 
|i and Convenience of this | 
i eee 

' New Compact : 

am 
! Portable Air i 
iF Ortadie AIr ! 
C : 
i LOMpPressor | 
i iei l 
' s2 488 Plus plug ` | | 
' ONLY i P & H J nozzles I 
l Now you need never get stuck on the road again. iid a di a ru heavy-duty, piston oper- l 
1 Your AIR AID" can inflate your tires. Inflate your spare. is designed for years of dependable ! 
| And if you get stuck in mud, snow or sand, just let some n dale ai dite i eee GMA QE I 
į air out of your drive tires for better traction. Then let ALR it. Don't be caught without your AIR AID" | 
Feccencw=e | To Order: | 
| SISTED |. ee i. c 
warning triangle and Goes the wo uy L | | d call 24- 
EI We pr es c Master Charge and call 24- | 
l AIR AID™ inflates anything to BO p.s.i. inflates ; | 
i rà A beach balis, air matre. sporting | -800-638-1 287 i 
. bike tires, even pressurizes van, camper : 
l and boat water $ iunt. dust plug into any 12 volt Ask for Operator 105D i 
i cigarette lighter and it pumps automatically. (In Maryland call 1- — -—- 
" Or send check or money order for $24.88 plus $2 
EU repere tel postage & handing (Md. residents please add $1.24 | 
| 15foot reach and comes complete with3nozzies | 4/25 tax) I 
i gioia sis a ay | Exeter Engineering, Inc. | 
an enthusiastic user: “This is the one uselu - ; 
|. safety device that ought to be in every car, camper. 4828 Hollins Ferry Road , 
| boat and maybe even airplane in the country.” AiR | Baltimore, MD 21227 | 
j AIO™ is the perfect gift for a loved one on t e road i 
i alone. Order several. One lor every vehicle. 30-day Order several. Only one postage & handling charge on , 
unconditional money-back guarantee il not orders of 2 or more. Order now and receive FREE 
i led. Pressure Gauge while supply lasts! I 


SECRETS ENTRUSTED 
TO A FEW 


HERE are some things that can 

not be generally told—things you 
ought to know. Great truths are dus 
gerous to some—but factors for per- 
sonal power and accomplisbment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of the hidden processes of man’s mind, 
and tbe mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass Gar and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 

archives for centuries. They now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, “The Mastery of Life.” Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe T.Z.T. 


Ybe ROSICRUCIANS 
| (AMORC) 
San Jose California 95191 U.S.A. 


r=" SEND THIS COUPON sme 


Loos T.Z. T. 
The ROSICRUCIANS (AMORC) 
E San Jose, California 95191 U.S.A. 


i 
| 
Please send me the free book, The Mastery of i 
Life, which explains how I may learn to use my | 
l 
| 
| 


i faculties and powers of mind, 

| Name.. O—————— —Á 

| ^ddress.... —UHPETUBREIDIDUDIL 

] CNeeessree e eR EWAESS NUES "TT 
PLEASE INCLUDE YOUR ZIP CODE 


200 | POPULAR SCIENCE 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the “Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


BEAT Inflation À 


Lumberyard Prices! Ml 
Portable Belsaw goes > SeA 
right to the trees — h ^s GO PS a 
| tums out smooth, true-cut | LPs 
lumber every time. No ex- . 
perience required. Saw your own "i 
logs or lumber for others and make = 
excellent sparetime income—no crew is 
needed. For power, use tractor PTO or 
other low HP diesel or electric unit. ja 
A size to meet every requirement and 
pocketbook—time payments may be arranged. 
Send postcard for FREE details! No (ObigationeNo Salesman Will Call 
BELSAW MACHINERY Co.. 3679 Field Bldg. Kansas City, Mo. 64111 


Jj 


mmzzm u-0Pm ume è 


The most exciting calculator ever designed... 


P The 


Racelrack 


Project the winning horses intetiigustiy and reliably, with this ingenious 
new electronic rating system.. 


E No previous handicapping knowiedps required 
Ow Ww" E Simple sequence of operation for between race selections 
y “ Identifies and projects the real contenders! 
te E Most importantly, it provides accurate ratings based on past performance data 
Bl Guaranteed to increase your winnings or your money back! 


Try if for 2 weeks at no obligation! 
How the "Computerized -Performance- Rating* System 
works: Utilizing a new micro processor- based engineer- 
ing design, the ^C.P. ,P.R."* Calculator combines, weighs 
and then projects the Past Performance Information 
(from conventional racing forms) into a SPEED 
RATING for each horse in today's race. The horses 
with the highest projected speed rating are those 
most likely to win. 


The Computer's Ratings are Based on Important 
Factors From The Last 3 Races: Using the Past 
Performance Charts you start by punching in today's 
Race Weight (RW) of the first horse listed. Then you 
enter the Last Speed Rating (LSR) of the same horse, 
followed by that horse's "Best Speed Rating (BSR 

from his last 3 races. Then you enter the Total Finis 

Positions (TFP) for thelast 3races. After entering the 
above information, (readily available from current 
racing forms) our RaceTrac . Computer will instantly 
compute a “C.P.R.” or Computerized Performance 
Rating for the horse, After following the same quick 
procedure for each horse in the race, you can then 
compare their individual rains. The horse with the 
highest rating is the most likely to win, based on his 
past performance as compared to the other entries, 


The CPR Rating System is amazingly accurate, as 

ven at vera major derbies: Developed recently 

an Arkansas engineer, the system was first tried at 
the. Arkansas Derby. It immediately ly pic ked the horse 
that went on to win that Derby. en used at this 
Husos Kentucky Derby, the RaceTrack Computer's 
nighest rated contender ran a very close second. 


des SAUE YOUR 
Be CAS malt. do 


the SNOPPING 


AAS TE MINNA Y FURL TOA RG 


(ALMOST) 


HOOTER WASTE OIL HEATER 
Burns most unprocessed old oils, 
from 10 - 90 wt., 110,000 B.T.U.* 
Smokeless, Odorless, American made, 
radiant or forced air models; stainless 


steel and cast iron main parts. 
Five (5) year warrantee, ideal invest- 


ment. Dealer inquiries. invited. 


Send: Information - $1.00 
"Build it yourself manual" - $10.00 
Kit or completed units available. 


TRI-STATE PRODUCTS, INC. 
P.O. Box 5187, New Castle, Pa. 16105 
Phone (412) 654-7756 


There are even some inside tip sheets that are regularly 
listing the “C.F.R.” projected winners. 


B Solid-State Circuitry W Long-life 9-volt battery 
B® One year limited warranty 


TOLL-FREE: 1-800-235-6945 
Calif. Residents Call: 1-805-966-7187. 


Increase your winnings in two weeks or return it for a 
full refund! No risk whatsoever. 


Please send ______C.P.R. RaceTrack Computer(s) 
@ $39.95 (plus $3 shipping and handling) ea. 


[] Also send AC Adaptor(s) @ $4.95 ea. 
O Check or Money Order enclosed (CA res. add 
6% sales tax) 
[] Charge my credit card number below. 
O BankAmericard/ Visa O Master Charge 
(interbank no. . 


O American Express O Carte Blanche 


O Diners Club 

Credit Card No. Exp. Date 
Name T 

Address 

City/State/Zip 

Signature 

Stasshine Group. 


924 Anacapa St., Dept. 727, Santa Barbara, CA 93101 
* Starshine Inc., 1978 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


precision 
Flight 
Glasses are now 

available to the public 
for only $9.95. If you could buy 
them elsewhere they d Brobably cost you over $20! 

Handcrafted, these glasses feature hardened metal 

frames, impact resistant polished glass lenses and 

selective ray-screening capabilities. Your satisfaction is 
absolute! 


ly guaranteed. If not satisfied, simply mail them 
back within 10 days. Your money will be returned. 

To order, send check or money order (include $1.00 
for postage and maneng] to United States Optics Dept. Q, 
P.O. Box 14206 Atlanta, GA 30324. (Please specify gold 
or silver frames) SPECIAL: Order now and get TWO PAIR 
tor $18 plus one dollar handing charge. (Deluxe, velour- 
lined vinyl cases also available for only $2.00 ea.) 


LIMITED OFFER FROM U.S. OPTICS | 


Celestron 


Telescopes 


CB photograph 


Celestron is the best-selling modern 
telescope in the world, because of its com- 
pact-portability, and large, laser-tested 
optics 


Every Celestron Telescope - from our 3v- 
inch, to our 14-inch, - is designed to accept 
virtually any 35mm SLR camera body 


Send for free brochure or enclose $2.00 for 
32 page full color catalog on how to select a 
Celestron Telescope 


Dealer inquines invited 
Celestron International 

2835 Columbia St., Box 3578-ES 

Torrance, Calif. 90503, USA 


Telephone 213 - 328-9560 
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401 Apollo Motor Homes Brochure fea- 
tures plans for all kinds of motor-home 
living. Designs are shown for those who 
want to travel or simply desire luxurious 
comfort. Free 


402 Ariens Lawn and Garden Tractors Six- 


teen-page brochure covers eight models 
from eight hp to new hydrostatic-drive 18- 
hp model. Describes all features and 
attachments. Free 


403 Arrow Staple Gun Pamphlet illus- 
trates a variety of home-fix-it fastening 
jobs for the do-it-yourselfer. Shows how to 
save time, labor, and money by using a 
staple-gun tacker for home decorating and 
repair jobs. 25¢ 


404 Outside Basement Entry  Bilco book- 
let tells how to break through foundation 
and build block stairwell for direct route to 
basement from outside. Makes basement 
more useful for storage and family activi- 
ties. Complete instructions and dimensions 
for do-it-yourselfer or professional. 10¢ 


405 What You Should Know About Roofing 
or Siding Before You Build or Remod- 
el. Thirty-six page color booklet describes 
asphalt shingles, vinyl sidings, gutters, 
soffit and fascia systems, and plastic 
ornamental shutters. Color illustrations of 
how existing styles can be updated. From 
Bird & Son, Inc. 50¢ 


406 Lawn Mowers and Garden Tillers Bo- 
lens’ 12-page color catalog describes 
mulching mowers, rear baggers, and garden 
tillers. Mulching mower saves time and 
work by cutting and recutting clippings and 
blowing them into the lawn. Free 


407 Energy and Your Home Twenty-eight 
page booklet from Borg-Warner provides 
up-to-date information about energy as it 
relates to heating and cooling your home, 
and tips to help you save energy. Free 


408 Redwood Fences Twelve colorful 
pages of beautifully designed fences by 
landscape architects. The emphasis is on 
the economical garden grades of redwood, 
with plenty of practical construction infor- 
mation. From California Redwood. 50¢ 


409 Canada—So Much to Go For Eighty- 
page catalog shows things to do and inter- 
esting places to go in Canada. Tours and 
route maps included. Free. 


Name (please print) 
Address E 


product 


information 


410 Recreational Vehicles Two brochures 
from Cobra include motor homes, fifth. 
wheel trailers, van conversions, and the 
new Cobra Sports Van. Specs and floor 
plans included. Free 


411 Make Lawn Mowing Fun Brochure 
explains facts and features of the True 
Zero Turning Radius lawn mowers, which 
save mowing time and energy. Specs 
included from Dixon Industries, Inc. Free 


412 Decks and Patios that Last a Lifetime 
Design ideas and construction details for 
residential decks and patios are given in 
colorful brochure from Koppers Co. Free 


413 Keep Your Car Working for You To 
run your car economically, this 40-page 
glove-compartment manual tells how to 
prevent problems before they happen. 
From Fram Corp. Free 


414 Plumb-It-Yourseif, it's Easy With Ge- 
nova This 100-page, illustrated book 
shows the do-it-yourself homeowner/ 
plumber how to add to or remodel house 
piping the easy, modern way with vinyl 
products. $6.45 


415 Bartender Guide Mr. Boston's offi- 
cial bartender's guide has over 1000 
recipes in a 216-page book. From Glenmore 
Distillers. $2.95 


416 Lawn and Garden Tractors Gravely 
catalog of lawn and garden tractors shows 
consumer line of equipment for gardening, 
mowing, and snow removal. Free 


417 Fire-Safety Quiz Peter Graves fire- 
safety quiz, from Honeywell, offers many 
safety tips in 12-page booklet. 50¢ 


418 Home Improvement Booklet Hyde 
Manufacturing's booklet of 28 pages, with 
130 drawings, gives instructions on which 

tools to use, how to prepare surfaces for 

painting, wallpapering, drywall joints, 

oe brick walls, and home restoration. 
1 


419 Recreational Vehicles  Full-line bro- 
chure of Jayco recreational vehicles with 
color photos of interiors and exteriors plus 
available floor plans and specifications on 
all units. Free 


420 Jeep-Pickup-Truck Test Jeep Pickup 
proved superior to Ford, Chevy, and Dodge 
in a test of automatic four-wheel-drive 
systems. Copy of test results and color 


catalog of full line of Jeep vehicles. Free 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


B FILL IN COUPON AND MAIL TODAY 
j POPULAR SCIENCE  P.O. Box 2748, Clinton, lowa 52735 
Note: P. i i i - i 
3 uA i PEG y Lilia: uence. Pye nadar ia Tor rne only. Subscription inquiries should 
Please send the items checked below. | am enclosing 30g handling charge 
i (any number of items) plus amount required for priced items. 
, O 401 o 406 []411 [] 416 g 421 O 426 
. [] 402 | L] 407 [] 412 [1417 (50$) [1422 ($1) O 427 ($5) 
: O 403 (25¢) [7408 (50¢) [413 O 418 ($1) —[1423($1) [3428 
, []404 (100) [3409 []414 ($6.45) [0 419 [] 424 [] 429 (25$) 
i oO 405 (506) 410 g 415 ($2.95) [7420 go 425 (25¢)  []430 
i 
i 
i 
i 
E 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


421 King’s Highway Motorhomes Bro- 
chure describes luxurious  all-steel and 
fiberglass motorhomes that are built with 
safety and convenience in mind. Free 


422 Fine Woodworking Tools Leichtung's 
1979 catalog contains hundreds of tools 
unavailable in hardware stores. Carving 
sets, tool chests, books, workbenches, and 
many more items are shown. $1 


423 Protect Yourself New 192-page guide 
to safeguarding life, home, and property 
includes tips on reducing risk of break-in, 
avoiding con artists, and safety for the 
a person. From Master Lock Company. 


424 Snapper Riding Mowers Brochure de- 
scribes what you get when you invest in a 
dependable and versatile McDonough Snap- 
per mower. Specs and attachments also 
shown. Free 


425 Hardwood Flooring Chicksaw brand 
products, manufactured by Memphis Hard- 
wood Flooring, are featured in eight-page 
brochure. 25¢ 


426 Avoid Becoming a Statistic with the 
Help of Norelco The Home Patrol, a wire- 
less burglar and fire alarm system, is a 
welcome addition to a household. Descrip- 
tive pamphlet. Free 


427 Getting the Most Out of Your Drill 
Press  Hard-cover, 128-page book details a 
wide scope of drill-press methods and 
procedures, from simple wood boring 
through precision metal drilling, for an 
brand of drill press. For novice throug 
artisan; 300 photos and line drawings. 
From Rockwell International. $6 


428 How to Have a Better Lawn and Gar- 
den Lawn Care, O.M. Scott's mini-maga- 
zine, contains seasonal checklists, how-to 
articles, and the latest news on lawn and 
garden care. Two-year subscription. Free 


429 Fuel Costs Getting You Down? Switch 
to wood or coal. Southport Stoves has an 
alternative to conventional heating sys- 
tems: wood- and coal-burning stoves. De- 
scriptive literature on air-tight, long-burning 
stoves from Belgium and Denmark. 25¢ 


430 Deep-Penetrating Water Seal Bro- 
chure describes results achieved with 
Thompson's Waterproofing Seal-Stain. Free 


THIS COUPON EXPIRES JUNE 30, 1979 


I AM ENCLOSING 
$_______for priced items 

.30 for handling 
$ — TOTAL REMITTANCE 


Zip 
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Own the World's most perfect watch... 


The only “PURE-SOLAR” timepiece in existence. Guaranteed to outperform 
any watch sold today ...OF COStS you nothing! 


The Sunwatch.. „never needs batteries.. „accurate to within 1 second 


teneo pen 


per month. . virtually indestructible, beautifully styled 
sport/dress watch. 


An engineering/ design breakthrough In space-age 
timekeeping technology... that now makes all other 
watches obsolete: W 10096 sun-powered, no batteries 
that need replacing. i Clearly visible by day or night. 
E Unique side-window view, simplifies reading. MI Built- 
in computer caléndar — no need to ever re-set the watch 
(Not even in 31-day months and leap years!) lil Unpreced- 
ented accuracy — you program the Sunwatch's computer 
to stay accurate within 1-second per month! 
A*State-Of-The-Art" timepiece that combines solar 
age energy efficiency with a unique feeling of 
futuristic elegance and beauty. 10 years ago the 
Sunwatch was an idea, years ahead of its time, on the 
drawing board of Roger Riehl, a noted expert in solar 
energy, integrated circuitry, and computer chip technology. 
As a result of these years of costly and extensive 
research, Mr. Riehl's dream of a perfect watch has been 
realized, and this is now available rough the Starshine 
Group, a California-based marketing organization specializ- 
ing in unique, innovative products. 


The objective in eger the Sunwatch was to 
put an end to all the difficulties other watches 
create. For instance, with the Sunwatch you will never 
have to worry about accuracy again. For the rest of your 
life, you will! know you are on time — almost to the 
second! You will also never again stop to check the time 
only to find that your watch batteries are dead. The 
Sunwatch powered by stored light energy, never needs a 
battery replacement, 


Another important feature is that you don't have to 
strain your eyes to read the numbers In bright sun 
or dark rooms as with other digital and conventional 
watches. The Sunwatch has 4 bullt-In varying light 
Intensities which automatically adjust to the immediate 
light conditions, making it easy to read at all times, day 
or night. These necessities of correct timekeeping are 
now possible for the first time with this remarkable 
achievement in watch design. 


Technical Data & Special Features: 


B Tiny silicon solar power celis are the incredible 
power source; they are constantly being energized from 
natural sunlight or even an ordinary light bulb while you 
are wearing your watch. The watch operates on this 
stored light energy and will work even after being kept in 
a drawer or suitcase for several days . However, should 
storage in darkness for a long period result in the watch 
losing its charge, a few hours in the sun (or overnight 
under a lamp) will charge it back up to normal (Note: if 
this happens and the watch display loses its charge due 
to a long period of darkness, the internal operation 
continues on keeping the same accurate time. Therefore 
ai re-charging the watch, the display readout will 
show the correct, up-to-date time, just as if the watch 


had never lost its charge. This is because the display 


. Will automatically shut off at low charge levels, leaving 


enough energy to continue the internal time-keeping 
functions). 


i No — Needed Until 2100 A. D.I Thanks to 
its own specialized Micro-Circuit Computer, the 
Sunwatch is electronically programmed to display the 
correct month and day with NO resetting for the next 123 
years! (0f course, in 2 or 3 seconds, you can easily 
leo the time [or any other display] at your option, 
should you need to change time zones, etc.) 


E Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates all 
energy cells, solar panels, quartz crystals, Computer- 
On-A-Chip, Readouts, etc. This hermetically-sealed watch 
module is also filled with a special gelatin which absorbs 
tremendous shock, making the Sunwatch virtually the 
Most Indestructible Watch Ever. 

Bl Completely liege (You can safely suspend it 
in boiling water for 30 minutes!) It's because of the 
permanent lexan seal mentioned above. 

W Shock Resistant to 5000 G's (You can Maan 
crash it into a rug-surfaced brick wall at 90 M.P.H. 
without noticeable effect!) 

Free Custom Engraving: At your request, each watch 
will be poi hon sats with your name (or any name you 
specify) to label and personalize it yours for a lifetime. 


Limited Warranty is Your Protection. The Sunwatch 
is covered by a 2 year limited warranty issued by Riehl 
Time Corporation (Manufacturer of the Synchronar 2100), 
and included with your watch. A copy of the warranty may 
also be obtained free of charge by writing to Starshine 
Group, 924 Anacapa St., Santa Barbara, Calif. 93101. 
This warranty gives you specific legal ym and you 
may also have other rights which vary from state to 
state. | 


Never Needs Batteries. Tiny silicon solar cells gather 
and store energy from sunlight, daylight, even an ordinary 
lightbulb. What a relief never to replace batteries! 


No Resetting — Ever. Micro circuit computer is program- 
med to display the correct month and day with no resetting 
until 2100 A.D. 


B Temperature and Pressure Resistant Freeze 


| Sunwatch ina block of ice fora year or wear in 750 feet 
| deep without damage.) 


W Natural Side-View Window lets you tell the time, 
day, and date without twisting your arm into an obvious, 


| awkward position. 


E Continuous Seconds Display — Useful for pulse- 
taking, stopwatch timing, etc. 


4 Different Readout Modes: Mode #1 ag 
the time in hours and minutes (as shown). Mode #2... Dis- 
plays the month and day in numerical form (i.e., 3:13 for 


* March 13). Mode #3...Displays the day of the week 


(alpha form) and the seconds counting off (i.e., TU: 48 for 
Tuesday, and 48 seconds after the minute display in 
Mode #1.) Mode Pd DINE the leap year status, 
and the programmable speed calibration setting that the 
watch is currently set at. (i.e., 23:45. The first digit "2" 
means that this current year is 2 years after the most 
recent leap year. The next 3 digits tell you that your 
Sunwatch is operating at a speed setting of 3:45. This 
setting can be changed by you in just seconds to anywhere 
between a range of 0:00 to 7:77. This allows you to 
adjust your watch speed to compensate for local climatic 
and magnetic conditions, etc. After a little experimentation 
you will soon find the proper setting to keep your Sunwatch 
accurate to within an unprecedented one second per 
month. (That's 5 times better than the latest Quartz 
Accutron!) 


The exciting Sunwatch offers split-second accuracy 
based on solar energy and advanced design features, all 
packaged in a striking, contemporary styled timepiece 
that is virtually indestructible even under the most severe 
conditions. The Perfect Watch of a lifetime for Business 
People, Professionals, Teachers, Athletes, etc. 


The Philosophy behind the Watch and this advertisement... Our 
objective is to acquaint you in a straight-forward manner, with the 
honest facts and features of a timepiece that we (and several 
thousand current Sunwatch owners) genuinely believe to be the 
most advanced, most practical watch in production today. We have 
attempted to tell you as much as possible about the Sunwatch 
because we know it sometimes can be difficult to make an intelligent 
dung decision of this importance, from just a few words and 
pictures. 

Should you decide to try wearing and using one, we will engrave your 
name on it at no charge, and send it to you by United Parcel Service 
(or USPS if UPS doesn't service your area). You then have 2 weeks to 
literally "try it on for size" and see for yourself how incredible this 
watch actually is. If you decide you don't care to keep it for any 
reason, you can return it to us (within 2 weeks of receipt) fora prompt 
refund, or a credit to your charge card. 


Credit Card Orders Call Toll Free 1-800-235-6945, 
ext. 1045. Calif, Residents Call: 805-966-7187. 


Note: Thousands of earlier models of this - solar” timepiece 
have been sold nationwide for as high as $500 or more. 
Recent cost reductions in certain ts now make the 


watch much more affordable (see coupon EA below) ond one el 
the best timekeeping investments you can make today. 


924 Anacapa St., Dept. 697, Santa Barbara, CA 93101 

O Please rush ma _______ Sunwatch(s) in smart, slimly-styled 
stainless steel — for only $129 95 each. | will wear the watch for 15 
days; then if not completely satisfied may return it for a full refund of 
purchase price (less shipping charge). Please add $3.95 per watch 
shipping & insurance, 

LJ Please send me... Sunwatchís), gold plated with matching 
band — only $159.95 each. If not completely satisfied, retum it for à 
full refund of purchase price (less shipping charge). Please add 
$3.95 per watch shipping and insurance. 

Enclosed is $ —— Check or Money Order (Calif. residents 
add 6% sales tax). 

LJ American Express O VISA (BankAmericard) 

C Master Charge L1 Diner's Club CO Carte Blanche 

Credit Card # ! M.C. Bank # 

Issue Date — Exp. Date 
Signature ; 

Name to be engraved 

Name 

Address 

City/State/ Zip . 


* 1978 Starshine Inc. 


7 AUTOMOBILES 


PARK RIGHT EVERY TIME in your 
GARAGE with PARKRIGHT SYSTEM. 
Ready for easy installation, $4.95. 
Parkright System, Box 17854, Tampa, 
FL 33682. 


OWN and drive a new car free! New, 
easy system that works! Free informa- 
tion. Super-Car Publications, — Box 
28101, St, Louis, MO 63119. 


MY $500 Electric Car, Patented: 
Build for fun/profit. Information $3. 
ZUELCO, 1320A Dorchester Ave., Bos- 
ton, MA 02122. 


RETUNING FOR MAXIMUM ECONOMY 
Average Vii increase 55%, horse- 
power 5.10%, Details FREE. Tech- 
ee Box 1688C, Columbia, MO 


POWERFUL HORNS! Make People 
Move! Hundreds of Sounds! For Cars, 
Trucks, Motorcycles, Bonts. Free Cata- 
log. Kolin, Box 357-PS49, Bronxville, 
NY 10708. 


SLASH GASOLINE BILLS! Exclusive 
manual reveals professional tips on 
obtaining maximum gas mileage with- 
out engine modifications. Send $2.95. 
Precision Mechanics, P.O. Box 18058, 
East Hartford, CT 06118. 


TEST DRIVERS WANTED: Test 


Catalyst in Own Car. No Risk. Informa- 
tion $2.00.  More-Miles,  Braceville, 
IL 60407. 


GREAT DISCOVERY 
prove YOUR AUTO CAN RUN OVER 


Tests | 
200,000 miles WITHOUT major engine repair. Did | 
acids manufac- f 


ou know that there are 6 dead 
red during combustion which literally choke your 
engine to an early grave? Teflon friction proofing 
ich, e 


DOES NOT eliminate these acids wh 


untreated, cause numerous costly breakdowns and 
ene, carbonous, ish running, poor mile- 
ines. New JET-AGE Conditioners actually 

them, giving you 100,000 miles without a 

" power loss, and an increase of up 


LY conditioners are specially 
dien auto against the severe | 
A which literally | 
e life. Just 2 minutes | 


the future will | 
ERVE IT! Mail $2 J'en for 
exclusive report or RUSH $19. Canadian 


evar in. 


for complete JET-AGE Kar Kare Condi- 

Shipped postpaid. DUTY-FREE in 
. Pays for itself, in no time, in gas savings 
| alone. At JET-AGE, we truly love cars and pre- 
serving them is our only business. Join us, togeth- 
er we can make your auto pore i 
classic of the future. Don't wait. ORDER NOW! 


currency 


JET-AGE, Box 1508, 
Guelph, Ont. Canada, N1H 6N9 


2 AUTO SUPPLIES & 
EQUIPMENT 


HYDRAULIC JACK repair kits, parts 
and supplies, Catalog $1.00, Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, NY 10314. 


ALTERNATOR Generator Rebuilding | 


Book, Details: Hedelund Engineering, 


7505  Barkentine, Las Vegas, NV 

89128. 

3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS /EQUIPMENT cata- 


log. GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 
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CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 


tisers using a P.O. 


Box number must furnish complete 


name and street address for our records. 


CLOSING DATE for June issue (on Sale May 15) is March 
30. Send orders to Classified Adv. Dept., Popular Science, 
380 Madison Avenue, New York, NY 10017. 


SNO WMOBILE S 


SAVE ON PARTS!! Order by mail, 
get it wholesale, 


log. MFG Supply, Box 157PS, Dorches- 
ter, WI 54425, 


5 AVIATION 
SPORTSPLANES, MINI-HELICOP- 
TERS, MOTORIZED-HANGGLIDERS, 


Plans/kits/Complete. Many types. Cat- 
alog $3.00. LFPS, Box 19828, Hous- 
ton, TX 71024. 


BOOMERANGS! CHAMPIONSHIP de- 
Signs! Exciting sport, Free illustrated 
catalog. BoomerangMan, 312 Park, 
Monroe, LA 71201. 


BUILD - One man JET HELICOPTER! 
Easy, inexpensive, Detailed plans, 
drawings - 37.00. Helicraft. Box 3053- 
A. Redondo Beach, CA 90277. 


MOTORIZED HANG GLIDERS — In- 
dustry Leader, Hundreds fiying world- 
wide! Complete motorgliders, kits, pro- 
pellers, accessories, Catalog, photos 
$5.00, Rotec Engineering, Box 124, 
Duncanville, TX 75116. 


AIRBOAT Propellers, Hubs, Engines, 
Mounts. Catalog $2.00. Airboats, In- 
corporated, 3855 Miller Ave, Ft. 
Worth, TX 76119. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2195.00; carries 220 

Ib up to 50 mph! Send 
$3.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


FANTASTIC Hovercraft plans. One 
Place, $9.50. Two Place, $16.00, Free 
information, Palmer, Box 691, Renton, 
WA 98055. 


HOVERCRAFT Plans. All Sizes: Cat- 
alog $1.00. Universal Hovercraft, Hox 
281, Cordova, IL 61242 


6 ASTRONAUTICS 


SPACE TRAVEL NOW POSSIBLE. 
Detailed illustrations, information: 
jio STARLOR, Box 511, Flint, MI 


BUILD Model Rocket Engines for 
Less than 5c. All Sizes. Complete 
Plans and Instructions $4.50. Peadco, 
ici 2, Box 2173, Sunnyside, WA 


7 BOATS, INBOARD & 


OUTBOARD MOTORS 


260 DESIGNS, Varig kits. Cata- 
logs: Powerboat $2.00. sailboat $1.00. 
arbasoak: Box 161-P, Brighton, MA 


"HOW TO io Caen BOATS" . 
New Book - $6.9 GLEN-L, 9152 
P UTQ ans, Dept BS. Bellflower, CA 


SAILBOAT Kits - Save Half. Trailer. 
able, factory molded fiberglass. 16’ - 
$1 395; 21' - $1995; 26' - $3285; 
30' - $7995, Hull, deck assembled - 
you install interior, Terms. Free color 
catalog. Luger, Dept, AC-79, 3800 
West Highway 13, Burnsville, MN 


SCOTT McCulloch, Firestone, Sears, 
Outboard Parts. Nicholls' Marine, 278 
Niagara, Fort Erie, Ont., Canada L2A 
3G3 


EVINRUDE 31978 Bargains , . all 
sizes . , $1.00 handling . . 
McCulloch parts , . Electra Marine, 
Merrick Road, Lynbrook, NY 11583. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - ‘World's 
largest Catalogues’ - 300 ‘‘ONEOFF"’ DE- 
SIGNS - 8' - 80’ - in fiberglass - plywood - 

steel - aluminum - POWERBOATS - inboards 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - run- 
abouts - SAILBOATS - Daysailers - Trailer- 
sailers - motorsailers - multihulls - (KYACK 
- CANOES - 40 models) - BOATBUILDERS 
MATERIALS - Hardware - fastenings - sails - 


mastrigging - plywood - books - SPECIAL 
SECTI on FIBERGLASS - resins - foams 
- epoxies - polyesters - mats - cloth - C-flex 


. Airex etc. CATALOGUES $1.00 - (With 
Boatbuilder's Guide $2.00) - CLARKCRAFT - 
16S Aqualane-Tonawanda-New York 14150. 


CAROLINA DORY/SKIFF 18 
(20 MPH/20HF 25, MPH/SSHP) 


Bullders Plans only $10.00 Alr Mall 
$12.00. Free Plan ''Gloucester Gull’’ Row- 
ing Doy with 180 page Portfollo 48 Plans 
1 t. Dorles, = & iar Power 
. Action Photos & Dory Lore, only | 
$8.00 Alr Mall $10. 


00 
TEXAS DORY BOAT PLANS 
. Galveston, Texas 77553 


Box 720 


BOAT PLANS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - orro lanes - Tunnels - 
Pontoons - 8’ to 49. COST, HIGH 
QUALITY plans for or 25 years. Easy, 
proven methods especially for amateurs in- 
clude Hh up jjctorial instructions. 
BOATBUILDING IES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
lus FREE “‘BOATBUILDING  SUPPLIES'' 
rochure. 

GLEN-L MARINE 

9152 Rosecrans, Dept. SP 

Bellflower, CA 907 


PRU ROR E EEE. TT TTT yt 
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9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


F) piers or tesis — 9| B00 
posses "O 
D + 81.00 postage and handling 

Jewelers — Hobbyists 
For Fun or $$$ 
* DOIT YOURSELF 
Instructions included. Must be electroplated. 
NOWIIIYou can build and plate 14Kt, 18Kt heavy 
abstract edges on any stone and create jewelry, ! 
plate baby shoes, baseballs, leaves, flowers, acorns, 
etc. Information and instruction sheets only $1.00. 

GOLD EDGE 
7117 3rd Ave. / Box P/ Dept. PS 

1 Scottsdale, AZ 85251/(602) 994-5752 


^ 


mama -———— abe 88 
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ENVIRONMENTAL STABILITY SYSTEMS 
ses WINDMILL BUILDERS NOTES* 
AUTO ALTERNATORS $24.95 POSTP! bi 

to your Door!! 60 DAY GUARANTEE Alsc 
Specity: if for Auto or Windmill use; C "hrys- 
ler, CM. Delco, Ford types - all are wired 


for DC or 3 phase AC o ut puts up to 70 


Amps & rebuilt to new condition. Another 
E55 quality special to help Save Expense 
& Fuel using Alternate Energy Now! FREI 
$5.00 Auto Alternat or Tech. Hndbk. w vith 
purchase of 2 or more! Don't Miss This! 
ESScoa 
Box 2004, Mt. Vernon, NY 10550 


11 DO-IT-YOURSELF 


PARK Your Car, 
Perfectly Every*ime. 
Automatic Garage 
structions $1.25, 
499, 


in Your Garage, 
A Must With 
Door Openers, In- 
Besseco, P.O. Box 
Setauket, N¥ 11733. 


FREE Hot Water - you can, I did, 
detailed copyrighted plans, $7.50. So. 
E a Wesley Rd., Springfield, VA 


GARAGE DOOR OPENER, 
built, inexpensive, complete 
tions, $6, HSD, Box 24119, Cleveland, 
OH 44124. 


SIMPLE dimmer switch you can 
build, Instructions $1.00, G. RD. 430 
Pam, St. Charles, MO 63301 


SUN Spa, Enjoy Warm Sunshine 
Outdoors in Cold Weather. Plans, 
$3.50. M.W. Research, P.O, Box 71, 
Coudersport, PA 16915, 


REWIND JUNK TRANSFORMERS. 
Any Voltage! $3.00. Harrit, Box 495, 
Great Neck, NY 11022. 


EMERGY METERS, electric, gas, wa- 
ter, phone, etc, Many very t: survi- 
val publications. Brochure 25c. Consu- 
mertronics, Box 475PS, Alamogordo, 
NM 88310. 


BUILD 8' by 8' Shed Using Alumi- 
num Siding. Plans $3.00, Joy Deaign, 
Box 218, Milford, MI 48042. 


DISCO Revolving Flashing Lights. 
Building Plans, $10.00. Lights, 267 
Norwood Ave., Warwick, RI 02888. 


DRY SKIN. Grandfather's old time 
formula, No Preservatives, Dyes. In- 
structions, $3.00. P.O. Box 687P, 
Selbyville, DE 19975. 


CHIMNEY CLEANING Tools. Brushes, 
fiberglass rods, etc. Catalog 50c. Chim- 


ney Care Products, Co., Box 42668, 
Cavendish, VT 05142, 
GREENHOUSE, Illustrated. 


Easy. $9.75. Howald, P.O. Drawer 
3947, Corpus Christi, TX 78404. 


= RIVER PROPERTY OWNERS. 
ve 60% or more on initial cost of 
ater supply. Detailed plans and speci- 
ations for compact, complete water 
rification system. Send $10 to: D & 
Systems, 1508 Romain Dr., Colum- 
a, SC 29210, 


— E 


BUILD blast furnace yourself and 
ve, Instructions, $2.00, Britton In- 
hstries, Rt. 4 - Box 16A, Elk City, 
Z T3644, 


SOLAR Passive hot air/water collec- 

r. Do-it-yourself under $80. Detailed 
ns, send $5.00, MS Designs, 10 
erwood, Ridgefield, CT O68TT. 


9' diam. 3 with hub, 
25.00. Will drive 40 to 60 amp. 
ternator or generator. Johnston Mfg., 
2 W. Sierra, Palmdale, CA 93550. 


— K— —Hr 


PROJECTION TV . . . convert your 

to project 7 Foot picture . . . 
esults equal to $2,500 projector... 
ptal cost Less than $20.00, PLANS & 
NS $16.00, Illustrated information 
REE. Macrocomad, Washington Cross- 
g, PA 18977. 


-4 


ORTGAGE PAYMENTS TOO HIGH! 
ormer banker will show you how to 
get them by up to ONE THIRD 
y off your mortgage up to 10 | 
Y SOONER. If this offer is not 
HONEST, DOUBLE your 
ACK. Send $10.00 to: 
FINANCIAL PRESS 
36 Main St. 

S. Meriden, CT 06450 


Channels! 


«e 


qP 


. . Better than Cable 
"Dn blee ped'" shows, nightelub 
acts, Free "pay TWV'' movies, 
Worldwide 8 ing events... 
NO Blackouts! . . Crystal 
clear reception. Super color! 
= TV like never before . . . Send 
$7.95 Today for complete in- 
pce and FCC regula- 
lona. 


&PACE COAST RESEARCH 
Box 442, Altamonte Spgs., FL 32701 


via 
Satellite! 


WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 


REAT PAUSAGE ECIPES AND MEAT 
URING an illustrated 227 page book written by 
ausage maker for home use, over 100 recipes. 

su ply has book price, equipment, cures, 
ngs elc. Write R. putas Co. Dept 12 1067 
; Buffalo, NY 1420 


Enjoy free heat & power. Send for 
anergy Encyclopedia. Complete list 
of Mig., cost, specifications, on all 
alternate sources of energy - Pius 
Booklet of Plans avallabla for do-it- 
ar rr 


14A Hughey NSU, Nas ‘Nashua, NH 03060 


SCIENTIFIC SYSTEMS INC., 

w at last offers in kit or completed form 
ch unique products as; Nightime vision de- 
eS, super sensitive directional mikes, low 
d high powered lasers, micro-mini- voice 
nsmitters, ultra sonic devices, super high 


Itage generators, intrusion and sensing de- 
es, scientific personal protection items, 
d many other hard to find products. Send 
00 for catalog: SCIENTIFIC SYSTEMS INC. 


pt. $1, Box 716 Amherst, NH 03031 


| forced air - 


PUMP 
DRAIN » IRRIGATE MAPA. 
CIRCULATE +» SPRAY GE 


Heavy-duty rustproof ball- 
bearingpump.Stainless 

shaft.1 HP1200 GPH 60' high Wis 

or 3000 GPH 25'well. 5200 GPH max.114" in. 
1” out. Belt or direct drive.Use 14 HP or larger. 
Money back guarantee P'pd cash with order $19.95 
LABAWCO Box 35,BelleMead,N.J. 08502 


| M&— LASERS UNLIMITED 


e CONSTRUCTION PLANS — with all 
pana sources 


vd Laser Ray Gun 
Burning CW CO» Laser 

Argon Multi-color Laser 

Dye Tunable Color Laser ...... 

Helium Neon Visible Red Laser 

Solid State Laser Rifle Mp 

100 KW Nitrogen UV Laser........ 
Beginners Pocket Visible Laser 

Laser Light Show Plans .......... 
COMPLETE ITEMIZED LIST of all 

laser companies -— MUNA, phone 
numbers, spec shee 6.00 
LISTING 0 BOOKS, TASER COURSES, DATA 
SHEETS, INFO PACKS. NEW DEVELOP- 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 


Dept. L1, Box 716 
Amherst, NH 03031 


12 HOME CRAFTSMAN 


4GETTING Started in Stained Glass'' 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339, 


WOOD - Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits, Tools . . , discount 
prices,  Hard-to-find hardware, 152 
age catalog 50c, Craftsman, Dept. 
X- 49, 2729 Mary, go cde IL 60608, 


OUR BUSINESS IS HARDWARE for 
B-28. Upper Falls, MD 21156. 


1600 CATALOGS listed and de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 24413E, 
Oakland, CA 94623. 


CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable). Elcraft, 
a 521-CF, Huntington Beach, CA 


712A FOR THE HOME 


FLOOD and Suds controls stop over- 
flow from sinks and toilets, Sink 
control and instructions, $8.00, Box 
171, Fairfax Station, VA 22039. 


ment A Steffens Alarm Supply, Box 


| 624G. Cranford, NJ 07016, 


AMAZING wood heater - automate 
heats entire home - 2 
models from $269.00 - Write: Box 3, 
Rockton, IL 61072. 


FIRE Will Not RAVAGE Your HOME 
with a tested and proven system that 


extinguishes fire. Details $2.00 to: 
pene. PS4, Box 585, Rockford, MI 
4934 


713 TOOLS & MACHINERY 


SMALL FOUNDR'Y Furnace, Supplies. 

. Pyramid ucts, 

Dept. M, 3736 South "th Avenue, 
Phoenix, AZ 85041. 


BANDSAW BLADES, Any Size, Free 
Catalog, Bandsaws, 8921hy48, Sonora, 
CA 95370. 


LATHE, Combination grinder, polish- 


| quality, build yourself. 
No metalworking tools needed. Plans, 
$3.00 Post Paid. APCO, Box 103, 
Smyrna, GA 30081, 


TURRET Tool Blocks for Atlas 6" 
Craftsman 12" aoe ido 


er, sander. To 


LATHE Catalog, $1.00, Woodworking 


$1.00. Shop Supplies $1.00. Campbell, 
1424 Barclay, Springfield, OH 45505, 


METAL Cutting Lathe $66.80. 


a" 
15048 Proctor, Industry, CA 


Taig, 
91746, 


DENTAL BURRS, GRINDSTONES, 
DISKS, and TOOLS, Assorted, two 
dozen - $4.00, Sayed, Box 297, 


Richmond, NYC 10304. 


FANTASTIC ALL IM ONE WRENCH 
Does the job of a complete get 
P gear ie pd adjusts to fit any size from 
ar Dn 3/1 "nt 
nique ratehet like action re-aligns 
itself æ ideal for worn heads 
RB Chrome plated steel 734" in length 
Great for home, shop, auto 
Pay no duty or taxes - shipped direct from 
our U.S. warehouses - GUARANTEED 
Send $4.95 cheque or money order (U.5) 
(add 55¢ shp&hdlg! 
INEXCO ENTERPRISES 
Trade Dept. 3, 92 Ewen Road, Hamilton, 
Ontarlo, Canada — LES-3CB 


CCHLESINGER'S 


1O"ANNIVERSARY SALE 
Bargain Bulletin 


UNIMAT * MAXIMAT = ATLAS LATHES * SAWS 


GRINDERS « TOOLBOXES + CUTTING TOOLS 
PRECISION TOOLS « WELDERS*HAND TOOLS 
and much more! SEND 5üc FOR YOUR COPY I 


SCHLESINGERS FOR TOOLS,LTD. 
1202 Utica Ave.Brooklyn,N.Y.11203 


15A ENERGY SAVING 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available, Details free. Underground 
Homes, P.O, Box 1346-5, Portsmouth, 
OH 45662. 


15B ALTERNATE ENERGY 


SOLAR NOW AFFORDABLE FOR 
HEW AND OLDER HOMES, New 
Methods, Plans $4.00. Suntec, Box 
ipsius. Covington, e PLE 


BUILD YOUR OWN AUTOMATIC 
FIREPLACE FURNACE. New designs 
burning 4 fuels, Send $12.95 for blue- 
prints. Leihgeber Construction & Tool 
Box 164A, Fayetteville, OH 


POWERPILZTM make 10 liters hy- 
drogen from water. Big bottle pills, 
$5.90. Solar Energy Co., Barker, Texas 


SOLAR Swimming Pool/Hot Water 
Systems, Components, windmills, Cata. 
log $3.00 (Refundable). Solar-4P, Box 
195, Deer Park, NY 11729. 


"MATURAL HEAT SOURCE", Fun 
For All, Genuine Champion Chili 
recipes, Have your own Cook-Off, (And 
Win)!! Send 55.00: R.B. Enterprises, 
14024 Memorial Dr., Houston, Texas 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
ed ners Write: Box 3, Rockton, IL 


HYDROGEN . Electrolysis Generator 
Plans, $10.00. L., Spicer, Lineville, IA 


50147. 
WOOD STOVE/HEATER WHOLE- 
SALE - Retail ($250.00), Seon 


$210.00. L 28.5" x W 12" x H 23" 
MEXAM, Box 1034, El Paso, TX 79946. 


STEAM ENGINES 
BOILERS, Generators, No ea s 


Details of Easy Plans. 25c Sel 
Addressed Stamped Envelope. Steam 
Products, Box 2067, Homasassa 


Springs, FL 32647. 


TRUE or False? 50 mpg carburetors, 
Box 206-8, Berea, EY 40493. 


SOLAR HEATING CATALOG — 

SHOWS full line of solar heating 
components, Install solar heat yourself 
and order all materials from one 
source, by mail, Send $2.00 for cata- 
log and price list. Solar Components 
Division, P.O, Box 237, Manchester, 
NH 03105. 


REPORT on measured efficiencies of 
FIREPLACES and ACCESSORIES. Glass 
doors, tubular grates, other grates, 
circulating fireplaces, Discusses best 
use of masonry fireplaces. By author of 
WOODBURNERS cork page Pg E 20 
pages, 16 illustrations, Jay 5. 


Shelton, 36 Hawthorne, illad drea 
MA 01261. 


d 


WIND GENERATORS 


€ Drive Up Wind 
Parts for Jacobs 
Info Packet $1.00 


DAKOTA WIND AND SUN, LTD.) 
P.0. Box 1781, Aberdeen, 3D 57401 


UNLIMITED ENERGY! 
For Only Pennies A Day!!! With This 
Easy Method, You Too Can Produce 
Enough Energy To Heat Home, Cook 
Food, and Run Car. Beat The High 
Cost of Utility Bills . . . Become 
Self-Sufficient! Send $3.00 to: 

ENERGY 

521 Black, #4 

Springfield, IL 62702 


SOLAR REFRIGERATION 


Homebuild For $100 Per Ton 


R&D Company offers plans and 
single unit license on newly patented, 
low temp. solar powered system for 
airconditioning or freezing to home- 
build market. ALSO an inexpensive, 
efficient concrete collector system 


and other money and energy saving 
home-build projects. Order plans and | 
license now and deduct 2596 or send 
$4.00 for further info. on all projects. 
Airconditioning $35, refrigeration $35, 


concrete collector system $25. 

| Solarco, PO Box 1667, Sierra Vista, 
AZ 85635—15 day money back | 
guarantee. 


BE YOUR OWN. POWER COMPANY. 
No matter where you build, All you 
need to know about the revolutionary 


new 12 volt technology to power your 
home. Fully illustrated 3 book set. 
THE WILDERNESS HOME POWER- 


SYSTEM And How To Do It. Mone 

back guarantee, Send $10.95 (Calif. 
res. 11.61 - Canada & Foreign 12.95) 
Ppd. to TWHPC, Inc. Dept. P, 45501 
Highway 101 N., Box 732, Laytonville, 
Ca. 95454. (707)984-6186. 


SOLAR BOOKS 


First time ever all cant books on 
solar energy available mall from a 
singe source. Send our  com- 

catalog, including solar 


17 BURGLAR/FIRE ALARMS 


ALARM DEVICE - Super sensitive 
ear! Bug anything, anytime, anyplace, 
Information, $1.00. King Labs, Box 2, 
Maywood, IL 60153. 


QUALITY Burglar-fire alarm Equip- 
ment At DISCOUNT Prices! FREE 
Catalog!! Steffens Alarm Supply. Box 
624G. Cranford, NJ 0701 


COMPLETE SELECTION of Burglar. 
Fire Alarm Systems and Parts. 
Catalog, Emel Electronics, Box 146-FH, 
Sheffield, MA 01257, 


WARNING 


PhHOTECTEO Hr 


ELECTRONIC 


um ATOM AT EM 
ALARM SYSTE M 


PROTECT YOUR HOME & CAR 
4 decals $2 to 
P.D. PRODUCTS 

Box 555, Bronxville, NY 10708 


APRIL 1979 | 205 


19 MOTION PICTURES 


VIDEO Cassettes - Large Selection, 
Pre-Recorded, XXX, PG, R, P, For 
VHS & Beta, Also Blank Cassettes, L- 
500 @ 514.00, L-750 & $19 in 
lots of 10 or more. We accept MC 'and 
Visa, Send for free Catalog. Parker 
Electronics, 1235 Dutchess Turnpike, 
Poughkeepsie, NY 12603, 


SUPER B, Videocassettes and 16mm 
full length features and digest films in 
color and black/white, Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 

art, Selznick, hundreds of titles. Free 
illustrated catalog, let: Box 1576-PS, 
South Bend, IN 46634 


New bargains 
on old movies. 


Chuckle at Chaplin in "Easy Street”, 
laugh at Laurel and Hardy in "Big 
Business" or tour a Zeppelin (and 
&ee its destruction) in "The Hinden- 
burg’. Any or all three for half-price 
during our current sale. Terrific 
films and bargains at no risk: If after 
receiving any item you are not 
satisfied, return it to us within 10 
days. We'll allow you full credit on 
some other purchase or give you a 
full refund. $1.00 brings details plus 
film catalog or video catalog alone. 
Write: Blackhawk Films, 

Dept. 4858, Davenport, lowa 52808. 


21 HOBBIES / COLLECTIONS 


COLLECT Military Medals. List 50c, 
Tirnak, Box 387PS, Baldwin, NY 


25 FORMULAS, PLANS 
ETC. 
5000 MONEYMAKING Formulas - Cat- 
alog ‘Manufacturing Secrets $1.00 


(Refundable): GWA6, Box 193, Brook- 
field, WI 53005. 


HENLEY'S' 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac- 
tical, accurate and clear 
information and: instruc: 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
electricians, chemists, 


people in every petu of life, refer to Henley's 

| daily, In this gold-mine of a book, you too will 
find formulas and recipes for almo st everything | 

used in the home, farm, workshop or industry. 

Discover the trade secrets of thousands of 

commercial products—learn new monnen 


and exciting way of doing things, As indispen- 
sable at a dictionary, Satisfaction ema 
900 pages hard cover-cloth binding, Only $9.95 
plus 95g postage & handling. 

Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-33 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


DRAMATIC AND UNIQUE! “AMAZING 
PLANS" CONSTRUCTION MANUAL BY 
SCIENCE WIZ! ELECTRONIC /CHEMI- 


S, 
MORE — EASILY BUILT! $6.00 COM- 
PLETE. STARBURST, BOX A, PARK 
RIDGE, NJ 07656. 


CHEMICALS, Glassware, Kits. Catalog 
50c, K/N Chemical Co. Box 748, San 
Bernadino, CA 92402, 


FIVE LASER PLANS - $8.00 
WELDING BURNING LASER - $9.00 
"LASERAMA'" LIGHT SHOW - $19.00 


"WILD IDEAS" Catalog - $2.00, 
SOLASER, [ESTAS Box 1015, Clare- 
mont, CA 91711. 


NEW 200-page 1979-80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment, Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


CHEMICALS, apparatus, project 
books, wide selection, Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 03060. 


206 | POPULAR SCIENCE 
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GRAVITY Research Association's 
BREAKTHROUGH, $3.00 Refundable. 
3204 Breeze, Austin, TX 78722. 


COMPLETE Catalog ony 50c. 
mula books, Laboratory Sales, 
161-B, Brighton, MA 02135, 


For- 
Box 


NEGATIVE ION GENERA TOME: 
cinating details - $1.00.) 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 


ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, WI 


ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00. Starr Scien- 
tific. 916 Madison Street, Manitowoc, 
WI 54220. 


TRIPLE-BEAM Scales. Ohaus. Poly- 
products, Dept. 64, Box 42, Roseville, 
MI 48066. 


AMAZING ELECTRONIC 
^C" m. PRODUCTS 2*7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
| ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA- $- 
| TUNWAND-TV DISRUPTER - ENERGY PRODUCING, SU. 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 


M AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 


CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION limited 


CATALOG $1 Depi. PB, Box 714, Amherst, NH 03031 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, Crystal 
clear, colors, Embedding, coating possi- 
bilities unlimited, for industry, labora- 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
materials, Profitable, Illustrated Manu- 
al Catalog $1.00.  Castolite, 
dais Box 391, Woodstock, IL 

0 L] 


LOG CABIN & 
HOME BUILDING 


Climates 
Designed to | 
winds, 560 sq. ft. living space. 
Plans, elevations, material list - 
$20 (2 sets) $27. Catalog $2.50 
PYE DESIGNS, 
P.O. Box 246P Shelbyville, vd 


resist 160 mph 


37 NURSERY SUPPLIES 


GRO-GREEN Formula for starter 
"Pop up" and foliar applications. 
Nationally known - Sensational results 
for anything that grows. Thousands of 
satisfied users. Get free facts. H.D. 
Campbell Co., (Established over 50 
years) 677 Dewey, Rochelle, IL 61068, 
(Live Profitable Territory open) 


GROW Ginseng, $50 pound. Have 
seeds, Information, Collins, Viola, IA 
52350. 

32 REAL ESTATE 


WYOMING RANCH LAND, 10 acres - 
$50 down, $50 month. (Offer void in 
California). - Mike Gauthier, 
50550-A-Gallatin, Downey, CA 90240, 


BIG ... FREE... SUMMER CATA- 
LOGI Over 2,600 Top Values Coast to 
Coast! UNITED FARM AGENCY, 612-PS 
West 47th, Kansas City, MO 64112. 


"CANADIAN Country Properties." 

Catalogue - 6 Issues 
$2.00. Tax Sale Service, Suite 404-P5, 
85 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5. 


OWN CANADIAN LAND FROM $47.00 
AM ACRE, Properties across Canada 
Low payments, Cottages, hunting, fish- 
ing, investment. Free Catalogue. Cana- 
dian Estate Land, Dept. 22C, 286 
Lawrence Ave. W., Toronto, Canada 
M5M 3A8. (416) 789-4536. 


FREE! Big Spring Catalog! Over 
5,400 Country properties described, 
pictured! Land, Farms, Homes, Eusi- 
nesses, Recreation, Retirement,  Se- 
lected best thruout the U.S.! Over TOO 
offices, 43 states All Across America! 
Yours FREE from the World's Largest! 
STROUT REALTY, Inc., 7 5. Dearborn, 
Dept. 5810, Chicago, IL 60603. 


LIVE "Vacation Retire in Southern 
Utah! Fish, hunt, camp year-around. 
Pure air! Reserve your own spread. 
$20 monthly— $6925 full price, Com- 
lete information kit, $1.00 (refunda- 
le). Southwest, Box 37S, Beryl, UT 
94714. 


GOVERNMENT LANDS - from 37.50 
Acre! “Buyer's Guide" , , plus nation- 
wide listings - $2.00, Surplus Lands, 
Bo il 19107-FD, Washington, DC 


FREE CATALOG! Al] Types Property! 
Photos! (12 States.) SAFE-BUY Real 
Estate Agency, Inc. Box 589-PS, Little 
Rock, AR 72203, 800.643-8341. 


WANT to own your own home? 
Easy Language Guide to Househunting 
and Mortgage Money, $2.50, Ardin, 
Box 233, Station A, Flushing, NY 
11358, 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


ONLY $350 — 


9" Overall Length Flips 
5" When Closed ‘i open in. 
è Opens instantly locks auto 
e Sharp and deep Sic 
t x 

Tough dental cl osing: 

e Stainless azor 5 arp 
Steel Blade dine! Has tor vee 


liable use and hard, 
long service. Money 
back in 5 days if not 
satisfied. Send $3.50 
plus 55¢ to cover post- 
age and handling. 


WESTBURY SALES CO. 
P.0. BOX 434, WESTBURY, N.Y. 11590 


CAMPING 
EQUIPMENT & TENTS 
CAMPING Equipment, 1000 Quality 


Items, Discount Prices, Campmor, Box 
407P, Bogota, NJ 07603, 


34 


CAMPING kitchen. New, different, 
convenient, $1.00 (refundable) brings 
pictures, information, Cartop Kitchens, 


Ltd., Dept, PS149, Box 429, New 
Berlin, WI 53151. 


35 AQUARIUM SUPPLIES 


wilh Custom 


Live Sea Horses AQUARIUM 


Includes 6 adults and up to 30 ponies from preg- 
nant male, marine salt, food, sea horse tree, sea 
shells, coral, silica sand, live snail, live plant ; 
and instructions. $6.98 

BEGINNERS KIT: 4 adulis and up to. 30 ponies 
from pregnant male, salt, food, snail, plant and 
instructions. $3.98 

LARGE DELUXE AQUARIUM and all above 
accessories with 10 adults and up to 60 ponies $ 
from 2 pregnant males. $11.95. 

All kits sem postpaid. Via Air Mall Live Delivery Guoranieed . 

Seu Horses, Inc, Depi. PS 49, Box 2096, Coral Gobles, Fla. 31134 


36 HOUSEHOLD PETS 


Playhouse, 
Two storv, 


COLONIAL  CATHOUSE. 
sleeping area for your cat. 
carpeted, Scratch post chimney. 24" 
high by 17" x 17". Plans $2.95. R. 
DeVore, Box 99, Yorkville, IL 60560, 


37 DOGS 


COLLARS, LEASHES, harnesses, ID 
plates. Write for catalog: The Dog 
Collar Works, Maysville, GA 30558. 


BOG Collars, Pens, Houses, Supplies, 
etc. Free 30 apace catalog. Pet Ware- 
house, Box 307-PS, Round Lake, 
IL 60073 


38 BIRDS & ANIMALS 


RAISE QUAIL 

FOR PLEASURE AND PROFIT 
“PRODUCE AND SELL" —tells how 
to produce Bobwhite Quail and 
where to sell them. 
“SPORTSMEN & GAME BREED- 


ee EEE cea 
ce equipment — —price of quail 
" — 5. UE. 25 ioe Two Booklets 
&.Q.F. MFG. CO., P.O. BOX 1552- M. SAVANNAH, GA. 31402 
39 EARTHWORMS, 
CRICKETS,FROGS 


GREY Nightcrawlers - Raise / Retail, 
Free Literature. Fain's Angleworms, 
Edison, GA 31746. 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12- 
inch African Worms, Carter Farm-12, 
Plains, GA 31780. 


EARN Money raising  fishworms! 
Backyard, garage, basement, Free in- 
structions, startling market facts! Oak- 
haven-121, Cedar Hill, TX 75104. 


41 TAXIDERMY 


MAN-EATING PIRANHA, mounted, 
$9.95 while they last. Guerra Asso- 
ciliates, Box 509, 2844 Wisconsin Ave., 
N.W.. Washington, DC 20007. 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands War 
surplus optical gains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43  GOV'T. SURPLUS 


MAKE money on Government Sur- 
pos Report tells how and where to 
uy. $1.50. Bob Ramsey Enterprises, 
EYE Murray Hill Court, Tampa, FL 


JEEPSI $49.30. 475,000 Items! Buy 
In Your Area! How! Where! “GUARAN- 
TEED Government Surplus Directory" - 


$2.00, "Buy Government Lands Guide'' 
- $2.00. "Government Oil-Gas Lottery 
Guide" - $2.00, "Government Benefits 
Report" - $2.00, GSURPLUS, Box 


2009-PSO, Syracuse, NY 13220. 


PLUS, Box 30177-PS HEADQUARTERS | 
BUILDING, Washington, DC 20014. 


1979 SURPLUS Army, Navy store 
64 page illustrated catalog. Send $1.00 
Ruvel, 3037 North Clark, Dept. M4, 
Chicago, IL 60657. 


r1 


"GOVERNMENT SURPLUS Directo- 
ry." Buy 250,000 
jeeps) 
complete information available - $2.00, 
SURPLUS DISPOSAL, Box 19107-FD, 
WASHINGTON, DC 20036. 


= 


JEEPS - $59.3011 - CARS - 33.5011 - 
450,000 ITEMS - GOVERNMENT SUR- 
PLUS . MOST COMPREHENSIVE Di- 
RECTORY AVAILABLE tells how, where : 
to buy - YOUR AREA - $2.00 =i 
MONEYBACK GUARANTEE - Govern-. 
ment Information Services, Department ; 
A4, ass 99249, San Francisco, CA. 
94109. 


JEEPS $52.40, Airplanes $75.01, 
Typewriters 56. 70, Boats $7.50, direct. 
from Government, Directory and Sur- 


plus Catalog $1.00, (Refundable). 
Midwest Surplus, Box 401-PS, Dayton, 
OH 45401. 


$1.50. Heilman, 
Union Lake, MI ‘48085. 


= 


DISCOUNT Catalog, Boots, Clothing, 
Guns, Knives, Outdoor Equipment. 
Send $1.00, refundable. Dixie Military 


Surplus, Box 8149-PS, Nashville, TN) 
37207. 
45 BODY-BUILDING, 


SELF-DEFENSE COURSES 


POWERFUL Body Fast! Guaranteed! | 


Free Information, American Power--. 
nouse. Box 667T, Minneapolis, MN] 


PROFITABLE 
OCCUPATIONS 


PROFITABLE OUTDOOR CAREER 
OPPORTUNITIES Handbook Details 
many job descriptions, qualifications 
and prospects for employment by 
Federal, State, County and Industrial 
Employers in Forestry, Wildlife, Fisher- 
ies Management and Other Allied 
Outdoor Occupations. Many Require No 
College, Send $5.95 plus $1.00 (post- 
age & handling) to: Employment 
Research, Dept. AST 9, P.O. Box 1025, 
Albany, NY 1 1201 


SURPRISE Kveryhody, Become Nota- 
ry Public now, We guide you, free. We 
sell notary needs. Raise your image, 
job value, income Assistance nation- 
wide, Brochure: Gulf, 234 Club-B, San 
Antonio, TX 78201. 


FREE catalog, — Repair air condition- 
ing, refrigeration, Tools, supplies, full 
instructions, Doolin, 2016 Canton, Dal- 
las, TX 75201, 


FREE Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


HOW To To “Make Money ` writing short 
ded ps Information free, Barrett, 
| 60603. o 8 South. Michigan, Chicago 


^ RESURFACING BATHTUBS is 
PROFITABLE, $1.00, Postage, Like-Nu, 
| Box 8599, Minneapolis, MN 55409. 


| : 


46 


MECHANICALLY INCLINED INDIVIDUALS 
—WANTED— 


| Assemble electronic devices in your home. | 


Get started in spare time. Experience, Know- 
| ledge or Investment Not Necessary. 


E 
big profits; $300 - $600/Wk, Possible, Write 
| for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
| Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


CLOCK and Watch Repairing Books, 
Tools, Materials, Free Catalog, North 
American, Box T7BDA, Fox River 
Grove, IL 60021, 


| UNIVERSITY DEGREES BY MAILI 

| Bachelors, Masters, Ph.Ds. Free Re- 
vealing details, Counseling. Box 389- 
SP4, Tus Tustin, CA 92680. 


ALCOHOL BOOK - Monzert's Prac- 
tical Distiller - Detailed Instructions - 
| Diagrams =- For Constructing Stills for 
kta ng Alcohol, $12.00 - to - Tech. 
Ent., P.O, Box 404, Westhaven, 

or CT 065 16. 


^ SOLAR ENGINEERING MASTER 
CATALOG and Solar Industry Index 
(SEM-79). Complete Indexing of Solar 
Products, Manufacturers, Trade Marks 
and More! Indexing by new CSI Sys- 
tem. Just $15.00. SEM-79, Dept, PS, 
| 8435 North Stemmons, Suite 880, 
| Dallas, TX 75247. 


BE A WINNER! A 
winning contests, 
Unique Book shows 


Make Fortunes 
sweepstakes, etc. 
how, Send $3.95, 
A + M Enterprises, 14 Auriga Lane, 
Sewell, NJ 08080. 


ENJOY CORDLESS ELECTRIC MOWING 
e How To Convert Gasoline Lawn mower for 
cordiess Electric Mowing Plans $8.00 PP 
è How To Build Powerful DC MOTOR From 
Salvage Auto Starter Plans $5.00 PP 
a € Information, Photograph, list $1.00 PP} 
Refundable with order 


" e Satisfaction Guaranteed. 


AMONICS 
POB 1045 PS4, NORMAN, OK 73070 
Order your illustrated plans today! Check or MU 


49 JOKES & NOVELTIES 


FREEI World's Leadin "Novelty Cat- 
1600 Jokes, Tricks Science, 
s, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS 
PUZZLES, ETC. 


NEW! Largest magic catalog ever, 6 
free tricks, book of 50 tricks, $1.00. 
Marshall Brodien, P.O, Box 1115, 
Palatine, IL 60067. 


57 COINS & CURRENCY 


HONG KONG Dollar only 10c. Uncir- 
culated cupronickel dollar. Limit one. 
| Adults only. Plus price lists, Littleton, 
DOE Dept. KH-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1. 00. Issued before 1913, Limit 1 set. 


Dept. HL-2, Littleton, NH 


BUFFALO Nickels, 11 
$4.00. Edward, Box 5855, 
85010. 


MONEY ROLLING DEVICE - $9.95 
set. Byers Enterprises, P.O. Box 
24154, Cincinatti, OH 45224, 


52 STAMP COLLECTING 


AN Unusual U.S, Approval service. 
Sherman, Box 15355P, Philadelphia, 
PA 19111. 


U.S. - The 1932 Placid Olympic 
issue (#716) is yours in mint condi- 
tion for 15c, with U.S., UN and plate- 
block approvals. Colonie, Box One, 
Guilderland, NY 12084. 


I a ps dri 


TOPS! 100 Popular Poland Stamps 
All Different) Only 25c. Mystic, Dept, 
S2, Camden, NY 13316. 


200 Different Germany, Plus Rea- 
sonable Basic Packet Approvals, $1.48. 
Fies, A6U, Thornville, OH 43076. 


different 
Phoenix, AZ 


SEND 10c for 16 Different U.S. 
Airmail Stamps, worth over $1.00. 
(ADULTS ONLY), Limit One. Wonder- 


ful lists included, LITTLETON STAMPS, 
Dept. AH-2, Littleton, NH 03561. 


100 Fascinating Turkey Stamps (all 
different), only 25c. (ADULTS ONLY). 
MUR Co., Dept. Y-2, Bethlehem, NH 


<an M HM 


2,000,000 STAMPS - 150 countries 
rr ie Belden, 4175, Dearborn, 
4. à 


= FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B. Morton 
Grove, IL 60053. 


^ “INVERTED ERROR" + 100 Differ- 
ent United States, 35c with approvals. 
crc Stamps, Washington, 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123, 


PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164—52nd St., San 
Diego, CA 92105. 

50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00, Ed Roush, 423 
Shepard, Mansfield, OH 44907. 

$5.00 VALUE. 100 different United 
States Commemoratives $1.00: Bryson, 
612P White, Toledo, OH 43605. 


50 YEARS Old, fifteen different 
United States, over fifty years old 
25c with approvals. Jaxon, Box C11, 
New Rochelle, NY 10804. 


50 DIFFERENT U.S, Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations, Only 25c, Approvals included. 
Willett Company, Box 338-S. Yorktown 
Heights, NY 10598. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Statlon, 
TX T7840, 


U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and  HB.N.A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our 
approval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 
E-49-PS, Jamestown, NY 14701. 


WOW! 110 All Different German 
10c, Commemoratives, Airmails, Hig 
Values. Big Catalog, bargain lists. Also 
fine stamps from our approval service, 
which you may return without P 
chases and cancel service at any time. 
Jamestown Stamp. Dept.  A49-PS, 
Jamestown, NY 14701. 


THOUSANDS Different! 
each! Beat Inflation! 
Richmond, CA 94808. 


OLD U.S. stamps on approval. Adults 
only, High values with faults. Tremen- 
dous savings! Rivertown, Dept. 152S5B, 
Ada, MI 49301. 


SPECIAL - 400 U.S, 
Wright, 
21740. 


FREE! “MONEY SAVING" U.S. price 
list, Seoteo, X4455-PS4, Hollywood, 
FL 33023 


Only 2-3¢ 
Stamps, 634-A, 


30c, Approvals. 
Box T53P, Hagerstown, 


54 RADIO, TELEVISION 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 4217S University, 
San Diego, CA 92105. 


GOVERNMENT surplus electronics, 
gadgeteers illustrate catalog — 25c. 


Meshna, Nahant, MA 01908, 


POLICE Scanners, Crystals. 
nas. Radar Detectors, CB's. HPR, Box 
19224, Denver, CO 80219. 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
181T-A, Hewlett, NY 11557. 


544A CB RADIO 


ca ACCESSORIES / kits, 
PANAXIS catalog, 
dise, CA 95969, 


55 ELECTRONICS, 

STEREO, HI-FI 
COMPUTERIZED Roulette for Home 
Computer Systems, Details $1.00, 


Complete $10.00, Davies, Site5-RR1, 
Box 


plans, 
Box 130-C4, Para- 


9, Edmonton, Canada T6H 4N6. 
OWERSI 


Lang caster PA eM 


Organs, pianos, strings, rhythms, amplifiers, 
synthesizers. Build your own custom instrument 
Also factory assembled 104-PAGCE CATALOG $2 


56 RECORDS, TAPES, etc. 


RADIO RERUN CASSETTES, 50 
shows. FREE Brochure. ASTRO- VIEW, 
P4, Box 923, Valley Forge, PA 19481, 


—— X E PLBEN 


OLDIES—45 RPM Original hits, Cata- 
log $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


OLD Radio Programs on Cassette 
Tapes, Send 15c Stamp for Catalog. 
Box #246, Florissiant, MO 63033. 


57 MUSICAL INSTRUMENTS 


SAVE! Name Brand Instruments, 
Accessories, Catalog. 25c handling. 
Freeport Music, 114C Mahan St., W. 
Babylon, NY on, NY 11704. 


^ INTER NATIONAL 


violas, cellos, basses an bows. Send 
for catalog. Credit certificate 
arnad, with catalog. 

o ompany, 
LO, 4026 W. Belvedere peed 
more, MD 21215. 


GUITAR, Banjo, 


Violin, Mandolin 
Making Materials. 


Accessories, Books, 


Piano Tuning Kits, Catalog 50c. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, OK 7411 .2. 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
P Models for students, teach- 
* ers, professionals. Standard 

= or Electronic. Terms. Trades 
BAT welcome. Home Trial. Hohner 
27 Button models too. FREE 

' catalog and [importer prices. 


 ACCORDION CORPORATION 
Belmont Avenue, Chicago, Ill. 60641 


5535 (PX) 


58 SONG WRITERS 


POEMS set to music. Nashville Music 


Productions, Box 40001-PS, Nashville, 
TN 37204. 


POEMS Wanted. Songs Recorded. 
Broadway Music, Box 7438-PS, Sara- 
sota, FL 33578. 


BUSINESS 
OPPORTUNITIES 


: BECOME Tax Consultant, Our Stu- 
dents earn $1,000.$3,000 every tax 
season preparing returns evenings. 
State approved, National Tax School, 
Monsey, 1DK, NY 10952. 


MAILORDER - Nationally known mil- 
lionaire will teach you personally. 
Write for free book, gift catalog, and 
complete details, No obligation. Mail 
Order Associates, Dept. 659 Montvale, 
NJ 07645. 


HOT-Stamper Prints Gold Leaf. Per- 
sonalize everything, Print Business 
Cards, Pencils, Matches, Free Details. 
Gold Magic, POB 24986 (LLC). Tam- 
pa, FL 33623. 


BORROW $25, 000 interest-free!! a 
indefinitely! Anyone! Free Report: Ex- 
hl aaa Box 368, Buford, GA 


CANADIANS Enter 
order business part 
send stamped envelope to: Box 248, 
Clarkson, Mississauga, Ontario, Canada 
L5J 2Y1. 
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lucrative 


FIRST Time Offered. This item can 
return you 15)%. Complete details 
and samples $3.00, Titus Consulting 
and Developments Ltd., General Deliv- 
ery, Station R., Kelowna, B.C. Canada 
VIX 4EK3. 


SYNTHETIC lubricants, 
wanted, unlimited earnings. 
Worm,  Ams/Oil Dealer, 
56329. 


dealers 
Ralph 
Foley, MN 


BIG Profits In becoming a supplier 
to major industry through electroplat- 
ing small parts and metalizing non- 
metallics, Write for free particulars: 
Mason, Room MC-3-IC, 1512 Jarvis, 
Chicago, IL 60626. 


| Made $40,000.00 Year by Mailor- 
der! Helped others make money! 
Tomor, Box 318FF, Ypsilanti, MI 


ABANDONED INDUSTRIAL SILVER 
—take it! Details: Silver, Box 548, 
Woodville, TX T5979. 


$500 - $1,000 MONTH Plan raising 
rabbits for us. Free Details. White's 
Rabbitry, PS, Hudson, OH 44236. 


VENDING Machine, No selling, 
Routes earn amazing profits. Big Cata- 
logue . Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 


Maryland 21093 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. i 


HAVE own 
money, International, 
Portland, OR 97216 


business, Make more 
Box 16386-PS2, 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business With 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


FREE Literature— Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


PLASTERCRAFT— Profitable Home 
Business, Over 1,000 molds available, 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. WVolz-PS, 
Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037, 


FREE Mailorder 
Magazine! Mailer's Worl 
Sioux Falls, SD 57101 


adel gag Business 
Box 1355-P, 


REPAIR HYDRAULIC JACKS—Free 
Details Hydraulic Parts Supply, Dept. 
S. Box 4157, Brownsville, TX 78520. 


$92.00 FROM Square Foot woos 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324. 


BIG Extra money keeping simple 
records for small businessmen. Not 
bookkeeping. Not accounting. Not a 
course. No studying. Follow simple 
instructions we su ply for hundreds of 


businesses. 10 clients, one hour a 
month each, earns up to $250.00. 
Quick, Easy. Simple Details ho 


Chicago 60618. 


BEAT the Races! Free Booklet! 


“Lifetime Income From Racing - flats 
trots." Elias, Box 47G, Brooklyn, NY 
11219. 

SYNTHETIC . Oil. Increases Fuel 


Economy! Engine Lifetime! Spare Time 
oe (800) 448-4511, Extension 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning Mer. 
Exceptional margin. Distributors 
wanted. Northwest Electric, Ave. 175, 
Mitchell, SD 57301. 


TAKE Catalog Orders, We dro 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. Imme- 
diate delivery, Spectacular home busi- 
ness opportunity, Free Book. SMC. 
606 Soto Ave. Dept. 28-76 
Woodland Hills, CA 91 365. 

IMPORT - Export opportunity. Profit- 
able world-wide mail order business 
from home without capital or travel 
abroad, We ship plan for no risk exam- 
ination, Experience unnecessary. 
report. Mellinger, Dept. 82694, Wood- 
land Hills, CA 91367. 


hip 
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TO 556% Proft! Mailorder book 
selling! Bookco, 1518 Luray, Pitts- 
burgh, PA 15239. 


STOP Wasting Money answering 
questionable advertisements, Confiden- 
tial report explains 1000 offers. Globe 
Reports, Box 20588-PS, St. Louis, MO 
63139. 


MAKE More Money by Mail. HACO, 
Box 846, Nashua, NH 03061. 


RAISE Earthworms for Us. Baker 
Enterprises. Box 173. Sparta, OH 
43350. 


MAKE $2, 000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling, No capital to start. Free 
brochure, Kashbuilder, Box 1132-PE, 
Indianapolis, IN 46225. 


WATCH REPAIR . . Learn this 
profitable trade through self study. 
Free information. Nawtco, Box TTBDC, 
Fox River Grove, IL 60021. 


$100,000 mailorder method. Guaran- 
teed! A. Tucker, 4389 Audubon, 
Detroit, MI 48224. 


$150-300 Daily! Profitable Home 
Business, New Carpet Cleaning Process 
Can Guarantee You Financial Indepen- 
dance! Free Details. CCC, Box 1165B, 
Loomis, CA 95650, 


MILLIONS in Mail! Free Secrets. 
ia Box 6226, Toledo, OH 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. 


BECOME our Mail Order Distributor. 
$100 for supplies, Free Booklet. Audit 
Controls, Box  D-51, Emerson, NJ 
07630 


BECOME our Wholesale Distributor! 
Work P/T. We Stock Hundreds of 

lity Gift Items, Jewelry and Novel- 
ties. $2.00 Brings Catalogs, (Refunda- 
ble), YH, 2007 Wilshire, P-530, Los 
Angeles, CA 90057. 


$1200.00 MONTHLY Correcting Pu- 
pils' Lessons! Start Immediately, Free 
Report. Send self-addressed stamped 
envelope, Home, Box 9201-SBLL, San 
Diego, CA 92109. 


BIG OIL MONE 


PLUS TAX BENEFITS 


- QTHERS DO EVERY MONTH IM U.S. GOVERNMENT 
DIL LEASE DRAWINGS. IF YOU ARE 21 AND A CITIZEN 


YOU CAN PARTICIPATE EQUALLY WITH MAJOR 
DIL COMPANIES IN THIS LEGAL LOTTERY. A 
$25 TAX DEDUE TINE FILING FEE CAN | 
RETURN UP TO $75.000 AND MORE 
IMMEDIATELY PLUS A POSSIBLE 
FORTUME IN FUTURE INCOME WRITE 
DEPT. 15 FOR FREE INFORMATION. 
u MILLIGAN. IMC. 600 MANHATTAN, BOULDER, CO 80303 | 


PRINTING DEVICE 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER—MAGIC 
P.0. Bex 22791 (LL) 
Tampa, Fla. 33622 


5 ELECTRONIC | 
"ASSEMBLY BUSINESS 


Start home, spare time. Investment, pias i or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by| 
professionals. Unusual business opportunity, 


a FREE: Complete illusirated literatura | 


BARTA, Box 24850 
Walnut Creek, Calif. 94597 


BIG PROFITS ELECTROPLATING 


Start at home in spare time, Under 
$15.00! Complete instructions and 


business methods 
Guaranteed! Details 
plated item FREE! 
CHEM SERVICES CORPORATION . 
Dept. PS4, 4 Escondido Valle 
Manitou Springs, CO 80829 


included. Fully 
and sample 


61 MONEYMAKING 


OPPORTUNITIES 


$47.80 Daily Starting Next Week. 
No mailorder ripoff or stuffing enve- 


lopes MEEA Send self-addressed 
stamped envelope: Sbiacien, Drawer 
4099, Valley Village, CA 91607. 


208 | POPULAR SCIENCE 


COME HOME A WINNER! Proven 
roulette system. Free details. P.O. Box 
2546, Mission Viejo, CA 92690. 


— 


BUILD DOG HOUSES, Steady In- 
come. Details 50c. Rosco, 93 Wilson 
St., Pittsburgh, PA 15223. 


a 


LET Me show you how you can have 
your own Rubber Stamp Business Free! 
Write: Roberts, Room RC-3-IC, 1512 
Jarvis, Chicago, IL 60626, 


CASINO Betting System. Can Earn 
Hundreds, Even a Thousand Dollars a 
Night. Send $19.95 or $25.95 Cana- 


dian to: International Casino Enter- 
prises, Box 979, Huntington, NY 
11743. 


FREE - Easy Ways to make money 
selling exciting new products—Full - 
spare time. Send name, age for 5 
months free subscription. Salesman’s 
Opportunity Magazine, 6 N. Michigan, 
Dept. 267, Chicago, 60602. 


GET RICHI Secret law erases debts. 

Free report exposes millionaire'$$ se- 
crets. Blueprints, #54, 453 W256, NYC 
10471. 


ASSEMBLE products at home, Excep- 
tionally profitable, Many opportunities 
presently available, Businesses, 92-P2 
Brighton 11th, Brooklyn, NY 11235. 


LEARN The Secrets of Repairing 


Junk Batteries, "Fabulous  Profits'', 
small investment, Apex Engineering, 
5454 Bolsa Road, Atascadero, CA 
93422. 


SAVE MONEY! Buy the discount way. 
Free catalog, BOLAN, 1850 Whitley 
Ave. Suite 912-C, Hollywood, CA 
90028, 


WHAT'S Behind over 1,000 Oppor. 
tunity Offers, Free Details. Allied 
American, 5217B Sydney, Port Orange, 
FL 32019. 


MAKE TOP MONEY in Stained 
Glass. We teach you at home in 
your spare time with completely 
lliustrated Lessons, all Protes- 
sional Tools and many interesting 
projects. All this and MORE is im- 

cluded in our Self-Study Program 
>: Everything needed to start you 

‘On your way to Success ; 
Regina Careers Ltd. Free /n/o. 


wA, Publications Dept. ps-49 
“33 E. Main St., Round Lake Park mis 60073 


EMPLOYMENT 
INFORMATION 


WORK Overseas. Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers, Clerical, etc. 
$8,000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment, Box  1011F, 
Boston, MA 0: 02103, 
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AUSTRALIA—New Zealand Want 
You! 50,000 Jobs! Transportation! 
Listings $2.00, Austco, Box 2069F, La 


Puente, CA 91746 


OVERSEAS . . . $15,000-$50,000+. 
Free Information! Employment, Box 
29217-FD. Indianapolis, IN 46229. 


BEAT THE 
DICE TABLES 
Make Dough . . . Like a PRO 


in all Legalized Casinos 
Place 4 or 5 bets. 


All numbers are in your favor Vr 7 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
You win every roll! 


DETAILS: M.C. CORBIN Dept. PS-4 


200 W. 


WANTED!!! Experienced Aircraft Me- 
chanics. Would you Like an A & P 
License or an IA Rating Without Quit- 
ting Your Job or Leaving Home? En- 
roll in Vincennes University's A & P 
or JA Correspondence Courses. 
Transferable College Credits Awarded 
Upon Successful Completion. For 
Further Information Contact: | 

AVIATION MAINTENANCE TECHNOLOGY 

VINCENNES UNIVERSITY 

O'NEAL AIRPORT - RT. 2 

VINCENNES, IN 47591 

812-884-9049 


63 SPECIAL SERVICES. 
INFORMATION On Anything, Fergu- 


son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


54 St., Radio City, N.Y. 10019 


64A PROFESSIONAL 
ACCREDITED 

PROFESSIONAL DEGREES  (Bache- 

lor, Master, Doctor) earned with 


Professional Experience, WORLDWIDE 
SERVICE. Free Details, Ebert Profes- 
sionals Institute, Box 1651, Dept. 65, 
Columbia, MO 65201. 


66 AGENTS WANTED 


BE YOUR OWN Boss — sell Home 
Products, Cosmetics in spare time. You 
buy wholesale. We send full-size 
products for FREE TRIAL. Great prof- 
its. Rush name, address to BLAIR, 
Dept. 55JD, Lynchburg, VA 24506. 


SPARE TIME CASH. Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
2377, Hanover, PA 17331. 


SALESPERSONS— 


67 
DISTRIBUTORS WANTED 
BIGGEST earnings ever! Famous 


Hertel fully referenced Bible! Proved 
Plan. Startling 3-dimension cover. 
Easy credit plan, No investment. Dem. 
onstrator furnished, Write: Internation- 


al Book, Dept, P, Box 118, Wichita, KS 


67201. 


INSTANT CASH COMMISSIONS Full 
or part time. Free Sales kit features 
America's largest line low priced Busi- 
ness, Printing, Advertising Specialties, 
Sign, Calendars and other necessities 
used daily by business people. Profit- 
able repeat order. No experience, No 
investment. No collections or deliver- 
ies, Write today. National Press, Dept. 
937, North Chicago, IL 60064. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! 
successful authors, Publicit advertis- 

beautiful books. All subjects 
Send for fact-filled booklet 
free manuscript report, Carlton 
Press, Dept. PSP, 84 Fifth Avenue, 
New York 10011. 


Join our 


71A REPRODUCTION 
MOLDS 
OLD Time Miniature Soldier Molds, 


Free Catalog. Castings, 43 Turnbull, 


Highland Park, IL 60035. 


900 RUBBER - fiberglass molds for 
ornamental concrete, Catalog $2.00. 
Plycrete Mold, Elk Rapids, MI 49629. 


EDUCATION & 
INSTRUCTION 


BEHAVIORAL SCIENCE: 6 semester 
hrs. FULLY ACCREDITED, TRANSFER- 
ABLE, free brochure: Continuing Edu- 
cation, University of Southern Col- 
orado, Pueblo, CO 81001. 


THESES, Dissertations, Research, 
writing, editing, Professional, confiden- 
tial! Quality guaranteed! Box 25918-E, 
[09 Angolaa, CA 90025, (213) +477- 
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MATHEMATICS, ELECTRONICS, Ad- 
vanced mathematics, Engineering 
mathematics. Digital Technology, Free 
Catalog. IHSI, Dept. PS, Box 1189, 
Panama City, FL 32401. 


^ ELECTRONICS CAREER TRAINING 
By Mail G.I, Bill, FCC License, Color 
TV, Broadcasting, Engineering. FREE 
School Catalog, School Rep will try to 
call. Write Cleveland Institute of Elec- 
tronics, Inc. (CIE), Dept. WPS-46, 
Hun East 17th Street, Cleveland, OH 


^ ELECTRONICS Degree (BSET) by 
correspondence, Grantham College, 


La Cienega, Los Angeles, CA 


COLLEGE DIPLOMAS WITHOUT 
CLASSES, Accredited Degrees oy Mail. 
Free Details. ACSE, Northgate, Box 
25195, Seattle, WA 98125. 


TATTOO Techniques - Manual, 
postpaid. A, Lemes M.D., 3 1 
Larchmont, Los Angeles, CA 90004. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301, 


| DEGREES, Thesis Method. Brochure, 
$1. North. Box 3388, Tulsa, OR 74101, 


COLLEGIATE Research Papers. All 
subjects, 10,250 on file. Improve your 
grades! Send $1.00 today for 256-page 
catalog. Rapid Delivery, Box 25918. 
QQ. Los Angeles, CA 90025. (213) 
ATT-8226. 


^ FREE Lifetime Ordination. 


$20 
N. 


Chaplain, Missionary Evangelist, Bish- 
op. Box  744-PS5S, McKeesport, PA 
15134, 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! 


Autosuggestion, Box 24-A, Olympia, 
WA 98507. -—" an rg 

BARTENDING-HAR Management 
Home Study,  Bartending Training, 


3843-G San Fernando Road, Glendale, 
CA 91204. 


Become 


LEARN GUN REPAIR At Home for 
Profit or Hobby. 30,000 Students since 
1946, Approved for Veterans, Money- | 
back Trial Offer, No Salesman will call, | 
25c brings details. Modern Gun Repair 
School. Dept, PSC, 4225 N. Brown 
Avenue, Scottsdale, AZ 85251. 

WELDING TRAINING, Easic and Ad- 
vanced for Major Processes — Arc . 
(Stick), MIG, TIG, Gas, Pipe all | 
processes, A non-profit school. Accred- 
ited member NATTS. Approved Ohio ! 
70-12-0064 HT, Write for school | 
bulletin and course schedule. HM i 
SCHOOL OF WELDING TECHNOLOGY, | 
Box 79, Troy, On 45373. 


| 
EARN Extension Degrees in Homoeo- | 
pathy,  Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology, 
etc, School Founded 1961. Prospectus 
$1.00, Airmailed, Secretary PA/PS, 
Brantridge Forest School. Highfield. 
Danehill, Sussex, England RH17 TEX, 


LEARN Auctioneering. Free World | 


Col, Gordon E. Taylor, Reisch Wor 
Wide College of Auctioneering, Inc.. ` 
P.O, Box 949, Dept. 3, Mason City, IA 
50401. 


MEMORY, Sleep Learning. Free Pub- 
poe DLP. Box 487, Anaheim, M^ 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- | 
trated Catalog. Courses and Equipment. i 
(Airmailed $2.00.) Established 30, 
Years; Bruce Copen, Highfield, Dane. 
hill, Sussex, England RH17 TEX. 


UNLOCK your PEREN Become profes- ' 
sional Locksmith by spare time home : 
study, $13 in an hour possible, All | 
tools, equipment included, Facts Free. | 
Send name,  Locksmithing Institute | 
(home study), Dept. 1311-049, Little 
Falls, NJ 07424. 


SHORTCUTS to Success! Highly Ef- 
fective Short Specialized Home Study 
Courses, 75 Categories to Choose. 
Advance Rapidly! Diploma Awarded. 
Our 34th Year! Free Literature. Cook's 
peak sella Box 20345, Jackson, MS | 


COLLEGE DEGREES BY MAIL. Get | 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
any classes at all! Free revealing 
details. Counseling, Box 389-PS4, Tus- 
tin, CA d 2S 


LEARN professional watch repairing 
at a hobbyist’s price. Free details. 
Nawtco, Box T7BDB, Fox River Grove, 
IL 60021, 


FORGET FORGETTING! 
People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, etc.) professor. PhD test ratings| 
(Stanford, Yale, eorgetown-trained scien- 
tist, book reviewer): ''far surpasses other, 
methods'' "memory gains 200%-+ in 2 
weeks.'' For free facts (before you forget): 
ACHIEVEMENT, Suite 5135, 
2500 Louisiana M.E. Albuquerque, NM 87110 


MATTER, LIFE, 
EVOLUTION 

Learn Base Rock Electronic 
ideas about This One and Only 
Universe. $4.95 hard cover, 
$2.95 soft cover, plus 50¢ han- 
dling. Dept. K 
GIBSON- HILLER CO., Publisher 
P.O. Box 22, Dayton, OH 45406 


INSTANT MEMORY 


new way to 

A short, simple method of acquiring peel powerful 
memory. No memorization, no keywords. Release your 
des ddr memory. Learn "how" you remember, 

you forget. Discover your natural ability to 
ini | everything. Send for free information to: 

IKSTITUTE of ADVANCED THINKING 

B59PS ViaLaPaz, Pacific CA 90272 


CARTOONING, 
SIGN PAINTING 


- Free Cata- 


73 


LEARN Sign Painting 


logue, Kaufmann Supply. Centertown, 
MO 65023. 

CARTOON for money ! ! ! Free Book: 
DENN Box  885B, Dearborn, MI 
48121. 


MODERN Cartooning taught by mail. 
Write for free brochure, Cartoonerama, 
Box 263-A3, Branford, CT 06405. 


74 ART INSTRUCTION 


AIRBRUSH/Art Techniques, Home 
Study Courses, Send for Information 
Brochures, Dember School, P.O, Box 
8093, Van Nuys, CA 91409, 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future, Professional Investigators 
Training School, Dept, CB, P.O, Box 
1890, San Pedro, CA 90733. 


FINGERPRINTING - exciting scien- 
tific career, Home study course teaches 
everything, Certificate on completion. 
Many openings; prepare now, Profes- 
sional Investigators Training School, 
Dept. FP, P.O, Box 1890, San Pedro, 
CA 90733. 


77 LOANS BY MAIL 


BORROW 325,000 “overnight.” Any 
purpose, Keep indefinitely! Write: Suc- 
cess Research, Box 29263-FD, India- 
napolis, IN 46229. 


ARAB LENDERS, 330 Addresses, 
UP Crisp, POB 941, Goleta, CA 


BORROW FROM HOME 
ANY aiisunt, any p.rpose, within 30 
days. National Company. vcompetti.e 
Rates. Also, you can earn unlimited 
income. No exper,e&ce, own hours. 
Free wetails; Financial, Dept, 11-JJ-4, 
add sr no MD Avenue, Cranston, RI 


78 WINEMAKING 


BEERMAKERS, 
Catalog, Kecipe, Finest Ingredients, 
Equipment, Service. SPI, Box 744s, 
Chapel Hul, NC 27514. 


APPROXIMATELY 10% Beer: Recipe 
- $1.00, närune, 3622 suluste, 
Cincinnati, OH 45208. 


WINE-BEERMAKING SUPPLIES. 38 
Imported Malts Catalog. Wine Hobby, 
P.O, Box 1866, Allentown, PA 18105, 


WINEMAKERS — Beermakers. Free 
Catalog. Equipment Supplies. Continen- 
L, m 68016-PS, Indianapolis, IN 


Winemakers, Free 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, 
ingredients,  Vynox Industries, Box 
57498, Rochester, NY 14615. 


WINEMAKERS . Beermakers: 
Illustrated catalog of supplies, Sem- 
plex, P.O. Box 12276H, Minneapolis, 
MN 55412. 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service, 
tion. Kraus, Box T&850-N, 
pendence, MO 64053. 

BEER LOVERS - Brew great Ameri- 
can and European beer, Exclusive Irish 
barley malt extract - European yeasts. 
Kits, equipment, supplies. Free details. 
Duane Imports, Ltd., Box PS49, 508 
Canal Street, New York, NY 10013. 


EASY Sangria Fruit Wine Recipe, 
$1.00. Recipes, Box 233, Station A, 
Flushing, NY 11358, 


WINEMAKERS BEERMAKERS EN- 
TRAORDINARY INFORMATIVE CATA- 
LOG FREE. 350 Equipment. Ingredients 
items. Danenberger's, Box 276-5, New 
Berlin, IL 62670. 


. STILLI How to construct, operate! 
Manual $2, Craig's, 612B South Haw- 
ley, Milwaukee, 53214. 


79 BUY IT WHOLESALE 
EDD D DDIIUMILIQOILILDILIAGLiAAODNL AAALAAA eod 
_ STOP Wasting Money, Start Saving, 
Lowest Prices Guaranteed, LCD Chrono 
Alarm Watch $55, TI-30 Calculator 
$ia, WAHL Iso-Tip $12, Most Every- 
thing . . . Details, S.A.S.E. S1 to: 
Createch, Box 926, Tulsa, OK. 74101. 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . . 
Closeouts! . . . Job Lots . . . Single 
Samples. Free details. Worldwide Bar- 
gainhunters, 
49423, 


Box 730-B, Holland, MI 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines, First 
Xtal Substantial Savings, Free Cat- 
alog. Stores, shops, give sales tax 
number for dealer information, Repair 
Parts, Box 6329-K82, Erie, PA 16512, 
| 
| 
| 


IMPORTER'S Close-Outs! Leather at- 
tache cases, luggage, garment bags, 
etc. Free Catalogue, Write "Importers", 
100 Business Parkway, Richardson, 
Texas T5081. 


GENUINE Indian Jewelry / Handcrafts. 
Below wholesale! Details $2.00 (re- 
fundable), Lange/PS 6031 N, 7th St., 
Phoenix, AZ 85014. 


0 ADVERTISING 
AGENCIES & SERVICES 


t5 


EXPERT Assistance for mailorder, 
agent, advertisers, Ratebook leading 
newspapers, magazines $1.00, Chicago 
Advertising Agency, 28-ES Jackson, 
Chicago 60604, 


81 BUSINESS SERVICES, 
MAILING LISTS 


| $2.45 plus 
mailing, Enrichco 451, 1023 Fairlawn, 
Duncanville, TX 75116. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd, G-100, Mt. 
Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE -X RUBBER STAMP 
PREssEs, Hydraulic Uperated, E.ectri- 
cally Heated, Sizes OD5"xB'", 8x12", 
lU"x15", Starting Outfits. 
Presses, Supplies Shipped Lay Re- 
ceived. Send $2.00 for Catalog and 
hrocnure, Custom Manufacturers, box 
Z2ii-rs, springfield, MO 65801, 


Presses, Type, Suppuwes Direct rom 
Factory, Send 25c for Catalog and 
Samples to: Kelsey Company, DS. 
Mer.den, CT 06450, 
87 TOBACCO, PIPES, 
CIGARS 
MAKE smoking pipes. Information: | 


Pimo, S49, Box 59211, 
60659. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, 


Chicago, IL 


| tacles. Free Information, Rose Indus- 


GOLD . Silver - Platinum Wanted. 
For free information write: Wilmots, 
345 5. Glassell, Orange, CA 92666, 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today, 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 857, Chicago 60603, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 


American, Box 77-BD, Fox River 
Grove, IL 60021. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


AIRPLANE kit, Details, 30c. Merritt, 
Lr Pda Times Station, New York, NY 


FREE! 


Color-Illustrated 


Furniture Kits, How-To-Do-It 
Plans, Construction Materials, 
Engines, Motors, Fittings. Write 
James Bliss & Company, Dept. PS, 
Route 128, Dedham, MA 02026. 


MILITARY Models and Miniatures, 
Free List. Krause, P.O, Box 49A, Oak 
Forest, IL 60452. 


4 FOR INVENTORS 


o 


Tank, Inc., P.O. Box 1664, Columbia, 
MO 65205, 


PATENT LAWYER Serves Inventors 
Box 405, Medfield, MA 
02052. 


PATENT IT ECONOMICALLY! Free 
details. N., Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


LEGALLY protect unpatented ideas 
in the Patent Office for $10 and sell 
yourself, For free details write: Charles 
S. Prince Company, Inc., Empire State 
Building, Suite 3308-H, NYC 10001. 


information on 


sler Sales Corporation, 
mont, OH 43420, 


NONPROFIT foundation helps inven- 
tors, Widest range of services, Free 
recording forms. Free evaluation, Affil- 
iated Inventors Foundation.  501-A 
Iowa, Colorado Springs, CO 80908. 


REGISTERED PATENT ATTORNEY. 


Mail Service, Applications and 
Cru Box 392, Millwood, NY 


INVENTORS - ONCE YOU SEE OUR 
PUBLICATION, YOU'LL SUBSCRIBE! 
Free Sample: Inventor's Newsletter, 
4020 Broadway, Hawthorne, CA 90250. 


“HOW TO PATENT WITHOUT A 

Albert  Thumann, P.E., 
180 pages, $14.95, Fair- 
mont Press, 464-C6 Armour Circle, 
Atlanta, GA 30324. 


94A PATENT 
ATTORNEYS 
CHEMICAL Patents, Frank Makara, 
Ph.D, (Columbia University), 29 


Orange Drive, Jericho, NY 11753, 
95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIGNS, ADvANTEK INTENNWATICNAL, 
ire 17th NW, WASHINGTON, DC 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you, Kessler Sales Corp., C-74-IW. 
Fremont, OH 43420. 


97 GOOD EATING 


AMAZE Your Friends with world’s 
greatest Bar E.Q. There are two 
secrets: The Recipe and the Technique. 
Never before published, Only $3.00, 
Money back if not overwhelmed with 
compliments. Bob Carroll, Box 13209, 
St. Louis, MO 63157, 


99 FOR SALE MISC. 


TELEPHONE LISTENING DEVICE. 
Tranmitters, Voice Scramblers, Other 
Specialty Items, Send $2.00 for Cata- 
log to USI Corp. P.O. Box PS-2052, 
ee ea FL 32901, or call 305-725- 
1000, 


“SOCKET-AWAY" SAFE, Electrical 
wall outlet with hidden compartment 
safely conceals cash, valuables, Easily 
installed, undetectable. Assembled 
complete, 58.98 ppd. Marcam, Box 
355, Westwood, NJ 07675. 


PEN NAILS 
DOWN SALES. e e 
Solid block walnut finished 
wood. Holds silvery ball 
point pen that looks exact- 
ly like a nail. The end of 
a real nail sticks out other s 
end for great visual effect. Block measures 2" 
x 4". Pen 5" long. $4.98 each. 
SUCCESS INTERNATIONALE, Dept. K-12, 
Box 4283, Palm Springs, CA 92263. 


UNUSUAL NEW PAPERWEIGHT 


100 WANTED TO BUY 


_ $4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley, (616) 979-4075. 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed, Mercury Terminal, 
Norwood, MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L N, 
Tth Ave., Phoenix, AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures, 6 Pow- 
erful Models, Instant Financing avail- 
able. Write or call for free catalog. 
Phone (713) - 682-2728 day or night. 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 77018. 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics, D-Tex detectors 
reject trash, but find deeply buried 
treasures of all sizes. Free Literature. 
D.TEX ELECTRONICS, 614 Easy St, 
Garland, Texas 75042, 


BURIED TREASURE 


-—— 
€ 


with Ultra-Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 
=" RESEARCH PRODUCTS 
Box EMA TAMPA, FLORIDA 3361) 


105 MISCELLANEOUS 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
ae M Thurston Road, Rochester, 

4 ye 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc, Free literature. 
Cunningham, 3881 South 3200 West- 
E us 20055, Salt Lake City, UT 


106 PERSONAL 


BECOME An Ordained Minister, Free 
ministerial credentials legalize 
right to the title "Reverend." 
Church of Gospel Ministry. 486 PS 
Skyhill Court, Chula Vista, CA 92010, 


CERTIFICATES, Documents all 
kinds) Guaranteed! Authentic!! Catalog 
25c: LTD Documents, Box 3910-A9, 
New Hyde Park, NY 11040. 


TAXESI Pay too much? Save dollars 
using f.reign banks or your corporation 
in another country, Write now for "Tax 
Havens, Offshore Companies", Send 
$9.20 to: Dragon Company, P.O. Box 
38581, Dallas, TX 75238. 


INVESTIGATORS, Latest Electronic 
Aids, Write: Clifton, Box  220-F. 
Miami, FL 33168. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details, Aquarian Church. 432-PS 
PCH. Hermosa, CA 90254. 

A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 


WIN Big at Blackjack, Dice, Rou- 
lette, Thoroughbreds, Harness, Quarter 
Horses, Dogs. 100% guaranteed. Rex, 
Box 430, PS34, Roslyn Heights, NY 
11577. 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43814. 


RECORD Telephone Conversations 
Privately—Automaticaly. Leave Re- 
corder Unattended. Roberts, 2618-PS4, 
Elmwood Blvd., Wausau, WI 54401. 


rt NOA NRN 


BLACKJACK PLAYERS i 
ue uate P $30.00 on HOUR i b 
É 


were [] 
You must be satafied 100%, No cbligatian. ‘Get a 
deck of cords and try it. You'll ba amazed $$55$555] | 
DETAILS VIA AIRMAIL 
RAY, Box 281, Bristol, CT 06010 
eS ee ee] 


106A HAIR CARE | 


HAIR FARMING®! Stops hair loss - 
Stimulates new hair growth. FAST, 
FAST RELIEF! No chemicals. Guaran- 
teed results 30 days, Exciting facts 
free, Rogly Research, Box 570726, PS 
278, Miami, FL 33157. Write today! 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial, Batteries whole- 
sale. Terms Arranged, Lloyds-PSC, 
Rockford, IL 61104. 


TRY before you buy! Rhodes Hearing 
Aids, Dept. 69-E, Brookport, IL 62910, 


FREE HEARING AID CATALOG— 
l,—bv mail! Write “MONEY- 
9530PS-4 Langdon, Sepul- 


HEARING AIDS 


PRICE CATALOG FREE! 
8 SUPER $AVINGS! Newest. Finest. 


g All types. Buy DIRECT & save up 
to HALF! No salesmen, Id b 

E AIR MAIL on HOME TRIAL. FREE 

1 Catalog. Write: MONEYSAVERS, 
Dept. PS-4D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
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Kx MUST LIQUIDATE 
BANKRUPTCY | 


and Financially AT FAR BELOW DEALER COST! 


Distressed Merchandise! 


We are authorized liquidators of large [ 12-S eed eav -Dut 
inventories that must be quickly soldat E 5 | 
sacrifice prices because of: t 3 s 


FACTORY NEW! PERFECT CONDITION 


Sheriff's sale 

Bank loan foreclosure 
Insurance claim salvage 
Manufacturer's overproduction 
Last year's models 


If your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
will be considered. 


All inventories we liquidate must be 


priced to sell BELOW DEALER COST 
or BELOW MANUFACTURED COST. 


— 
Fully enclosed 
belt guard case 


À for safety! 


Seb drill press by Cummins 
Machinery with ball-bearing ái chuck! 


Great for industrial use or home workshop! 


Here's that heavy-duty, 14" drill press 
you've always wanted! ow you can have 
it at a fantastically low liquidation price 
that's even less than those little ''sissy! 
models! 


This big, man-sized "brute" has all the 
power, all the "guts" you need for fast, 
smooth drilling into steel, cast iron, alu- 
minum, brass, wood, plastic. Head and 
base are made of strong, fine-grained cast 
iron. Heavy walled machined column in- 
creases rigidity, cuts vibration for smooth- 
er operation, Standard NEMA 56 frame. 


Oil table swings 360° and tilts 0° to 459, 
Precise up and down movement of table 
with rack and pinion. Recessed light in 
head gives bright illumination of work. 


We dropped the price way down low to 
liquidate them FAST! Better order your 
right away! One year parts warranty in- 
cluded. 


HEAVY-DUTY 
3/4 hp. MOTOR 
Hecessed light for 


bright illumina- 
tion of work! 


HEAVY-DUTY 


Halght i144 6A R XC.» &oxc» o. 40M BALL-BEARING 
WIG Z ux d eo ox EEN xat. 1215" 5/8" CHUCK! 
DEIN. 2 Quos woes kared Secs (DM Big 1174" diam. 
Column diameter ........ 2-7/B" oil table! i Designed FU d 
rh et t» base (max) ...- EU qua — " 3600, for heavy i 
ndle to base (max. iU». Wie " a aro ates industrial use! 
Chuck .. s 8/8" No. 3T Arbor — tilts 09 to 459, Indi- VARIABLE 12 SPEEDS! 
Speeds... 12, from 230 to 3890 rpm. cator scale both sides! Change speeds easily with 


V-belt drive. Select from 
12 speeds: 230 to 3890 
RPM. 


Rack and pinion 
for fast, precise 
Vertical adjust- 
ment of table! 


m Retail: $695.00 


... While they last: 


^98 


Plus $10.00 shipping and handling 


= 1 


Precision ground 
quil! has milled 


Strong, cast iron rear rack 


base reinforced with 
longitudinal ribbing! 


Heavy walled 
machined column 
cuts down vibration! 


Vise Attachment ... $25.00. 


For maximum clamping, hold- | . 
ing power. Steel jaw faces; 4" Wf 
| jaw width, 1'4" jaw depth, 334" | 

jaw opening. Cold rolled steel 
screw. 


Sturdy 2-7/8" 
diam. column 
is bolted to 
base, NOT 
pressed on! 


ONE YEAR 
3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 


PARTS WARRANTY! 
Enclosed is my check or money order, Please send the Rockwood 12-speed 


| 
| 
| -=j 
Drill Press for only $198.00 plus $10.00 shipping and handling. | 
LJ Also send the Vise Attachment for only $25.00 | C O M B Co 
(Delivery time: approximately 2-3 weeks) | = Gs LI B ' ad 
| 
| 
| 
| 


To order, or to ask questions, 


VISA... Phone Toll-Free: 1 “800-328-5082 


Minnesota residents call Collect, 


C.O.M.B. Co. / Authorized Liquidators 


PLEASE PRINT CLEARLY 
| Name 
Address - 
|, ——————— et A 40 


AUTHORIZED LIQUIDATORS 
of Manufacturers Overproduction 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE: (612) 729-2345 


THE OLDEST PROBLEM 


IN OUTBOARDS. 
AND AN ANSWER 


Ask a fisherman what |—— 


feature he values most in 
an outboard, and the an- 


swer Is almost always — f | 


"Easy Starting". 

No subject has been 
given higher engineering 
priority by Evinrude over 
the years. 

But despite notable prog- 
ress, one nagging problem 
remained — the problem of 
maintaining a uniform fuel- 
air mix in a cold engine at 
hand-cranking speed. 

Now we have an answer, 
and it's almost embarrass- 
ingly simple. We drilled 
holes in the carburetor jet 
tube to let air into the fuel 
to make it lighter and easier 
to lift — Air Lift Carburetion. 

This lighter aerated fuel 
mix pulls more quickly 


IT'S EMBARRASSING. 


and easily through ihe jet 


= orifice and into the engine. 
ú And it disperses more 
==: thoroughly and uniformly 


into the incoming intake 
air stream. 

Result: a finer fuel emul- 
sion that gets into the en- 
gine faster, stays mixed 
longer, and fires easier. So 
the engine starts quicker. 
And it trolls smoother, 
slower, and better. 

Add the high-intensity 
voltage of Evinrude's Fire- . 
power III" electronic igni- 
tion, and you've got it made. 

All because Evinrude 
founda powerful wayto put 
more spark in your start, 
and a simple way to put 
more air in your fuel. pe 


E VINRUDE = = 


TBOARD MARINE CORPORATION Fim? in outboards 


TASTE THE GOOD TIMES. 


(1978 B RW T Ca. 


— å ‘Á a  — o 
mia m ee 7n e 


Lights, 9 mg. “tar”, 0 .8 mg. nicotine; Lights 100's, 9 mg. 
"tar, 0 .9 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


—À 


L 


Extra Burley tobacco fortifies the flavor 


Finally! Genuine tobacco flavor in a low tar cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


